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This study is about the way in which managers and 
workers in manufacturing organizations make sense of 
their industrial experiences, particularly those related 
to the day-to-day running of technological complexes. 
It was felt that the sociological study of 
technology has traditionally adopted a highly formalistic 
approach and that this prevented an understanding of the 
topic as a process made up and acted upon by motivated 
individuals. 
Technology, it will be maintained here is a social 
phenomenon bound by a political context and not simply 
an arrangement of production methods whose objective 
characteristics are able to explain, as sociotechnical 
analysts are keen to suggest, most dimensions of the work 
situation. 
The study rejects the idea of technology as 'given' 
and adopts a processual approach through which an attempt 
is made to go beyond the sociologist's operational 
measures (typically in terms of 'output' categories) to 
investigate the participants' common-sense definitions 
of technology and perceptions of technological change. 
By adopting a processual perspective, with its 
emphasis on the respondents' interests and projects of 
action, the research moves away from the study of 
organizational structure and determined behaviour, toward 
an understanding of the hurra f experience and meanings 
underlying industrial technology. 
Although primarily concerned with the experiences 
and deprivations of the men on the shop-floor, the study 
also examines the rationale of managerial decisions 
regarding the administration and implementation of 
technology and assesses its implications for lower 
organizational members. 
Thirty-three managers and one hundred and five 
workers were interviewed in six industrial organizations, 
each representing a stage in J. Woodward's scale of 
technical complexity. The respondents were interviewed 
at their place of work (except those at an environmental 
control vehicle manufacturer who were contacted at home), 
individually, and their answers were tape recorded to 
allow ample comment on the high proportion of open 
questions included in the questionnaires. 
The findings suggest that the techndlogical 
categories used by sociotechnical analysts such as 
J. Woodward, R. Blauner, M. Fullan and others in their 
studies of both organizational structure and behaviour are, 
literally, managerial categories and that therefore they 
cannot fully comprehend the productive experiences of 
workers. 
The findings also suggest that the level of worker 
integration in the organization, and his assessment of the 
conditions associated with the job are not determined by 
the objective requirements of the production system but 
by different orientations to work. 
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1. INTRODUCTION 
Several investigators in various sub-disciplines of 
sociology have proposed that technology has a critical impact 
on the structure of organisations and on members' attitudes to 
work. 
Much of the research done in the area of the sociology of 
organisations has emphasised that the technology employed by 
a firm can be fruitfully used as an independent explanatory 
variable of its formal structure. Authors writing in this area 
have examined the implications of this technological determined 
structure for the on-going practical problems of senior 
organisational members generally losing sight of what happens 
at the shop-floor level, where many of their decisions are 
bound to have an impact. 
Industrial sociology has, on its part, concentrated upon 
aspects of production arrangements and their relationship to 
class conscious attitudes and others forms of workers' manifest- 
ations (strikes, sabotage, out-put restriction, turn-over, 
absenteeism, amongst others). The sociology of industry has 
been mostly concerned with the nature of the tasks carried out 
by manual workers in manufacturing organisations; hence, we 
find in this literature many detailed descriptions of different 
production technologies and how they are found to constrain in 
varying degrees the autonomy, creativity, social integration 
and general activities of those involved in. their manning. 
What follows is a critical exposition of the sociological 
models and concepts that have been more commonly used in the 
2 
study or organisational structure and members' behaviour. 
After this task is accomplished, a processual model will be 
presented from which it becomes possible to ask radically 
different questions in the treatment of the impact of technology 
and technological change in industrial organisations. 
Systems Theory 
A good deal of research into industry has taken as a premise 
that objective factors such as market situation, type of 
technology, workshop social structure and others can, by 
themselves, exert a direct influence upon the course of human 
behaviour; this positivist element is central to the constit- 
ution of 'systems theory'. 
According to systems analysts, organisations are social 
arrangements structured to attain a particular type of goal. 
Once the researcher has established the limited goal of an 
organisation, he can proceed to study which factor or combin- 
ation of factors endanger or facilitate the realisation of 
the established goal. Industrial organisations the argument 
runs, are structured to produce material goods or services; 
the task of the analyst is then to study which factors make 
for the productive cooperation/non-cooperation of members. 
Systems analysts propose that behaviour should be understood in 
terms of, and in relation to, the formal roles assigned to 
individuals. In this way patterns of 'deviant' behaviour 
can be identified and geared back so as to bring the system 
(the organisation) into equilibrium. 
In the Changing Culture of a Factory (one of the earlier 
studies undertaken by the Tavistock Institute), Jacques 
1 
employed this type of analysis. He concentrated upon the 
3 
existing system of inter-related roles with different statuses 
and varying degrees of responsibility, and with a particular 
culture shared by those performing these roles, to find that 
role confusion was an important element in the problems of the 
firm studied. D. Katz 
2, in referring to Jacques' study, 
tells us that it is a good example of how outside consultants 
can in fact work through the system by means of therapeutic 
group processes. 
More recent systems analysts have taken into account (or 
at least they claim they have) the possible influence of the 
external environment over organisational issues; by this they 
hoped to attain a higher degree of sophistication in their 
studies. Organisations were seen then as 'open systems' 
exposed to competition, trade union activity, type of 
product, other organisations, as well as to internal factors 
such as methods of payment, nature of the productive system 
and others. However the basic assumptions of these studies 
remain the same; organisations are still seen as structures 
seeking the realisation of particular goals; as Parsons 
3 
puts 
it: "Organisations are sub-systems of the wider society for 
which they have a function to play". Organisations, the 
author tells us, receive 'inputs' (raw materials) from the 
outside, work on them 'throughout' (making use of technology), 
and finally return 'outputs' (products and services) necessary 
for the survival of other social systems or sub-systems. 
Behaviour is still explained in terms of the constraints 
objective factors have over individuals and groups. 
The 'open systems' position allows the researcher to 
focus upon some 'objective' factors of the organisational 
environment, and predict their likely effects upon organisational 
4 
structures and members' behaviour. Technology (also the rate 
of technological change) has been one of the factors most 
commonly used to that end. 
Socio-technical Systems 
The most sophisticated model to discuss the impact of 
technology in organisations has been that developed by 
members of the Tavistock Institute of Human Relations. 
'Socio-technical Systems', as they call it, "take into account 
social, technological and economic dimensions all of which are 
inter-dependent but all of which have independent values of 
their own". The model is based on the logic that any 
productive system embraces a given kind of equipment and a 
work organisation and that, although the technological lay-out 
may set limits to the choices of work organisation, the latter 
has certain independent properties. Tavistock researchers 
have also stressed that the environment has a definite 
role in organisational change. F. E. Emery and E. L. Trist 
5 
for instance, have proposed that in order to arrive at a 
comprehensive understanding of organisational behaviour it 
becomes necessary to know something about the particular 
characteristics of the external environment in which the 
organisation is situated. The authors have suggested that 
four types of environments can be recognised: placid random- 
ised, placid clustered, disturbed reactive, and turbulent fields; 
and have proceeded to outline their analytical potential for 
the study of organisations. 
In "Productivity and Social Organisation", Rice 
6 
operationalised the socio-technical system. He started by 
defining the 'primary task' of the organisation (textiles 
manufacturing) as making profits and from there he studied how 
5 
well that task was performed. Rice argues, as most systems 
analysts do, that the performance of a primary task can 
provide an important source of satisfaction for those 
engaged in it, but the task should be of such a nature as to 
be organised in a way that (a) all those engaged on it can 
experience the completion of a 'whole' task, (b) all those 
engaged on it can control their own activities, and (c) the 
task should be performed in a way that it allows for satisfactory 
social relationships. But mechanisation, the author argues, 
makes it increasingly difficult for whole tasks to be performed 
by self-governing individuals. The object of the research 
was then for Rice to find ways in which automatic weaving 
could be organised so as to allow individuals to feel that 
their work entails the completion of a primary task ( that 
of the organisation not any other that the individuals may 
come to recognise ). 
A similar approach was used by Trist and Bamforth 
7 in 
their study of mechanisation in the coal industry. The authors- 
in view of the exacerbation of conflict and low productivity 
that hit the industry with the advent of technical innovation- 
set out to investigate the work and social patterns typically 
associated with the old hand-got system, and the new longwall 
system of coal getting in order to propose an alternative 
work organisation in which those workers 'filling off' could 
"take a role and perform a task in the system they compo. se". 
Whereas the hand-got system relied on small groups of 
'autonomous' and 'adaptable' colliers and trammers, the long- 
wall method called for the work to be broken down into a 
standard series of component operations that follow each other 
in rigid succession over three shifts, and for mechanical 
6 
pacing. The authors argue that this technological innovation 
inhibited coal-getting as a complete activity. The 'total 
significance' and the 'dynamic closure' of traditional mining 
was lost, thus giving rise. to low productivity and conflict. 
Trist and Bamforth's research objective was to propose a 
new form of work organisation best suited to the social and 
psychological needs of the miners, bearing in mind the profit- 
ability of the industry. "A socio-technical system must also 
satisfy the financial conditions of the industry of which it is 
a part. It must have economic validity". 
8 
It is interesting to note that the influence of the 
external environment which the model claims to take into 
account is scarcely considered in this study (other than 
treating technological innovation as an external input and 
making assessments about how the environment may or may not 
serve to meet the ends and needs of organisations). 
Based on the same assumptions as the socio-technical 
system approach of the Tavistock Institute, J. Woodwards 
9 
undertook what remains to date the most comprehensive invest- 
igation into the relationship between organisational structure 
and technology. On the basis of her analysis of 203 firms, 
she concluded that there were important administrative 
differences between firms employing what she called - following 
such technical categories as a production engineer might use - 
'unit', 'mass', and 'process' production technologies, and 
that these differences were due to technical variations. As 
she put it herself: "Firms using similar technical methods had 
similar organisational structures. It appeared that different 
technologies imposed different kinds of demands on individuals 
and organisations, and that these demands had to be met through 
7 
an appropriate form of organisation. There were still a number 
of differences between firms-related to such factors as history, 
background and personalities- but these were not as significant 
as the differences between one production group and another 
and their influence seemed to be limited by technical 
considerations". 
10 She found, for instance, that labour costs 
decreased as technology advanced; the ratios of indirect labour 
and of administrative staff to hourly-paid employees increased 
with technical advance, organisations were more flexible at 
both ends of the technical scale with duties and responsibilities 
being less clearly defined, and that the specialisation between 
the functions of management was found more frequently in large- 
batch and mass production than in unit or process production. 
The author claims also that technology had a definite effect 
upon human relations; in her own words: "The attitudes and 
behaviour of management and supervisory staff and the tone of 
industrial relations in the firms also seemed to be closely 
related to their technology. In firms at the extremes of the 
scale, relationships were on the whole better than in the 
middle ranges. Pressure on people at all levels of the 
industrial hierarchy seemed to build up as technology advanced, 
became heaviest in assembly line production and then relaxed, 
so reducing personal conflicts. Some factors - the relaxation 
of pressure, the smaller working groups, the increasing ratio 
of supervisors to operators, and the reduced need for labour 
economy - were conducive to industrial peace in process 
11 
production". The study revealed, according to Woodward, that, 
although some managers were more skilful than others in handling 
their labour problems, these problems were much more difficult 
for firms in the middle ranges than those in unit or process 
8 
production. 
Other Deterministic Approaches in the Social Study of 
Technology 
Many authors have tried, following different paths, to 
conceptualise complex organisations in terms of their 
technology or the work done on raw materials. The trend for 
further studies of this kind has arisen from criticisms of 
Woodward's typology of production systems. C. Perrow, 
E. Harvey and J. Thompson & F. Bates have, for instance, 
formulated alternative scales of technical complexity in an 
attempt to establish technology as a more reliable variable in 
the comparative study of organisations; including those not 
involved with the production of material goods, but also of 
services. 
C. Perrow 
12 
has argued that the 'unit', 'mass', and 
'process' scale is not, strictly speaking, a technological one 
but rather a mixture of type of production, size of production 
run, lay-out of work, and type of customer orders. Woodward's 
distinctions, the argument follows, overlap in a way as to 
make it difficult to decide how a particular kind of organisation 
might be classified. The author proposes that technology 
should not be defined in terms of 'output' but as: "The actions 
that an individual performs upon an object (the object or 'raw 
material' may be a living being as in the case of 'people- 
processing' organisations) with or without the aid of tools or 
mechanical devices, in order to make some change in that 
object". 
13 Based on that definition, Perrow proceeded to 
recognise two aspects of technology that seemed to be directly 
relevant to organisational structure: the number of exceptional 
cases encountered in the work (these may be perceived as 
9 
'familiar' or 'unfamiliar' varying in a scale from low to high) 
and the nature of the search process can be 'routine' or 'non 
routine' depending on whether a 'programme' exists for them. 
Technology Variable 
SEARCH 
EXCEPTIONS Unanalysable Problems 
Few 
exceptions 
Craft industries Non routine 
(speciality glass) (a r (pace) 
e 'O 
/ 
i 
i / 
Routine 
(tonna /, steel 
Engineering 
(heavy machi- 
mill,, s, screw, nery) 
boats) 
4 3 
Analysable Problems 
Many 
exceptions 
FIG. 1. SOURCE: "A Framework for the Comparative Analysis 
of Organisations" American Sociological 
Review, 32 (April 1967). 
The upper right-hand quadrant (2) of Fig. 1 the author 
defines as non-routine; for there are many exceptional cases 
and few analytical techniques for analysing them. The lower- 
left quadrant (4) represents the routine extreme, where there 
are few exceptions and there are analytical techniques for 
handling those that occur. Cells I and 3 correspond, according 
10 
to Perrow, to very few cases but, still, he tells us, we will 
find some organisations fitting those patterns. Once 
organisations have been conceptualised in this manner, it is 
argued, we can arrive at a number of propositions. For 
instance: In organisations processing raw materials that are 
perceived to be uniform and well understood (Cell 4 of Fig. 1) 
"the discretion of both technical and supervisory groups will 
be low, but the power of the technical group over the super- 
visory group is high". 
14 
E. Harvey's 15 study into 43 industrial organisations 
points also to the existence of relationships between an 
organisation's technology and aspects of its internal structure. 
Woodward's typology of production systems is rejected on the 
basis that its sequence moves towards technical simplicity 
rather than complexity. "It is, after all, the frequent 
emergence of problems calling fOr innbvatibn that characterises 
unit rather than process production". 
16 The author grouped 
his study-cases along a continuum from 'technical diffuseness' 
to 'technical specificity'. Technical diffuseness implies a 
firm involved in the manufacture of a wide range of products 
(with a tendency to vary from year to year), whereas technical 
specificity refers to firms with less variation of product. 
Firms falling in between the two extremes are 'technically 
intermediate' and correspond closely to Woodward's distinction 
of 'mass production'. 
11 
WOODWARD'S TYPOLOGY 
OF PRODUCTION SYSTEMS 
HARVEY'S TECHNICAL Representative 
CONTINUUM Firms 
Unit & Small Batch Technically Diffuse Electronics 
Large Batch & Mass Technically Inter- Motor Car 
mediate Assembly 
Process Technically Specific Oil Refining 
FIG. 2 Correspondence Between Woodward's and Harvey's 
Technical Variables. 
Harvey's interest is to identify four aspects of 
organisational structure (sub-unit specialisation, levels of 
authority, ratio of managers and supervisors to total 
personnel, and programme specification) and compare their 
pattern of variation between technically diverse firms. A 
primary finding of his investigation was that all these 
organisational characteristics show a tendency to increase 
with technical specificity and that the relationships hold 
with 'size' and other variables controlled. 
The implications of such findings, the author tells us, 
are clear for decision-making processes in organisations. 
'Behavioural' and 'Normative' models of the dynamics of 
decision-making must not be seen as antithetical orientations 
but rather refer to that process under different conditions 
(distinct types of socio-technical organisation). The 
12 
question is not one of rational decision-making versus 
non-rational decision-making, but rather a question of 
identifying the kinds of technical and organisational conditions 
which serve to enhance rationality in some circumstances and to 
impede its operation in others". 
17 Technically specific 
firms, for instance, tend to have a much higher ratio of 
routine decisions to innovative decisions. 
The implications of technology for the administrative 
functions of an organisation, have also been studied by 
J. Thompson and F. Bates. 
18 According to these authors, 
the problems of greatest concern facing an organisation 
will vary depending on the concreteness of its goal and the 
adaptability of its technology. 
CONCRETENESS ADAPTABILITY POLICY CONCERN 
Concrete product Technology un- The environment may 
adaptable dispense with the 
product: mining 
Concrete product Technology Shift to new products: 
adaptable Engineering 
Abstract product Technology Formulation of goals 
adaptable and of new technology: 
University 
Abstract product Technology Educate the environment 
unadaptable to accept the product: 
political party 
FIG. 3. Thompsons' and Bates' Formulation of Technical 
Variables. 
13 
Figure 3 shows the possible combinations of product 
(goal) and technological adaptability and their imputed 
determination of an organisation's main policy concerns. 
Mining, for instance, represents an industry with a standard 
unchangeable product (say coal). It is argued that, if 
demand falls, the organisation will be at odds to offer an 
alternative product and to re-deploy its technology. For this 
reason, an organisation of this type must be concerned with 
the possibility that the environment may dispense with the 
product. 
Although there are significant differences in the way 
that technical determinists have set out to investigate 
organisational structures, six critical ideas summarise much 
of their work: 
19 
First : Organisations are viewed in terms of the work 
performed on the basic material which is to be 
altered. 
Second : Technology can be best conceptualised by 
abstracting properties of the transformation 
process through which the raw materials are 
manipulated. 
Third : The state of the art of analysing the 
c4aracteristics of the raw materials is likely 
to determine what kind of technology will be 
used. 
Fourth : The comparative analysis of organisations can 
best proceed using technology rather than 
other variables. 
14 
Fifth : Many variations in organisational structure can 
be directly linked to and explained by variations 
in technology. 
Sixth : Different theoretical models may define different 
organisational types where technology is used as 
the basis for defining these types. 
Technology and Worker Integration 
A technical perspective has also been used to study 
the variations in job satisfaction felt by workers employed 
in firms using different productive technologies; again using 
the 'unit', 'mass' and'process' (or similar technological 
scales) distinctions to establish the differences. 
R. Blauner's study: "Aliena-tion and Freedom" 
20 
suggests 
that type of technology and the resulting forms of social 
organisation determine the intensity of alienation felt by 
workers. The author claims that his is a study about 
alienation in the work process and its opposite condition, 
freedom, and sets out to examine the conditions under which 
the alienating tendencies of modern factory technology 
intensify, and under what conditions they are minimised or 
counteracted. The relevance of this type of investigation, 
Blauner tells us, is that of trying to recognise the cultural 
and spiritual malaise that still exists amidst the abundance 
of the affluent society. "Except for the new nations in the 
early stages of industrialisation, the focus has shifted from 
a concern with economics and social justice to a concern with 
the quality of the inner life ...... The idea that the present- 
day worker is still alienated - basically a Marxian one - is 
quite wide-spread, even amongst non-Marxist intellectuals and 
15 
social scientists". 
21 The author defines alienation as a 
"general syndrome made up of a number of objective conditions 
and subjective feeling-states which emerge from certain 
relationships between the workers and the socio-technical 
settings of employment. " 
22 The 'objective conditions' refer 
to a diversity of production arrangements (technologies) 
which can be organised according to their degree of mechan- 
isation: craft, machine-minding, assembly line, and process or 
automated. The 'subjective feeling-states' refer to the 
degree of powerlessness, meaningless, isolation and self- 
estrangement felt by the workers as they engage in their 
productive activities. 
Based on a comparative investigation into four industries 
(printing, textiles, automobiles and chemicals; each represent- 
ing a stage in the scale of mechanisation) Blauner concluded 
that variations in technology, more than the variations of 
other factors, were responsible for the contrasting config- 
uration of the 'feeling-states' found among the workers 
employed in each of the industries studied. 
16 
TYPE OF 
INDUSTRY 
TYPE OF 
TECHNOLOGY 
PRINTING 
CRAFT 
TEXTILES 
MACHINE- 
MINDING 
AUTO- 
MOBILES 
ASSEMBLY- 
LINE 
CHEMICALS 
PROCESS 
Powerlessness Low High High Low 
Meaninglessness Low High High Low 
Isolation Low Low High Low 
Self- 
estrangement Low High High Low 
FIG. 4 Blauner's American Inter-Industry Comparison. 
Source: Reprinted from J. E. T. Eldridge 
'Sociology and Industrial Life'. Nelson & Son 
Ltd., 1973, pages 186 - 187. 
Figure 4 shows how alienation was low in printing, 
increased in machine-minding, reached its highest in assembly- 
line technology, decreasing sharply in process production. 
Freedom and control in printing are possible because of the 
particular nature of work under craft technology; union power 
in the labour market, strong occupational community, freedom 
from close supervision, and intrinsic interest in the work. 
Conversely, the automobile industry provides no security of 
employment, plants are located in 'anomie' city environments, 
and the activities are not rewarding in themselves but treated 
as means to an end. In the chemical industry, the author 
tells us, continuous-process technology and more favourable 
17 
economic conditions result in a social structure with a high 
degree of concensus between workers and management and in an 
integrated industrial community in which employees experience 
a sense of belonging and membership. 
Blauner envisages that the further development of 
automated forms of technology - such as continuous processes - 
will bring a_situation of reduced alientation and increased 
social integration. Jobs in this type of industrial environment 
fit into a pattern of a well-balanced skill distribution, 
require a degree of responsibility, offer the opportunity for 
advancement, take place in medium-sized plants rather than in 
a few giant concerns, are clean, and involve record-keeping 
and other clerical tasks. "The case of the continuous- 
process industries, particularly the chemical industry, shows 
that automation increases the worker's control over his work 
process and checks the further division of labour and growth 
of large factories. The alienation curve begins to decline 
from its previous height as employees in automated industries 
gain a new dignity from responsibility and a sense of 
individual function. " 
23 
The influence of technology as a constraint or determinant 
of job satisfaction, social relations, and behaviour in 
industry has been explored by authors writing in different 
countries. 
Based on a sample of 1491 Canadian workers employed in 
different industries (printing, automobiles and oil), 
M. Fullan 
24 
concluded that worker integration in the 
organisation differs by the type of socio-technical system. 
18 
Following Blauner, Woodward, and others, the author identified 
three basic types of industrial technology. Craft technology 
is characterised by a production system in which workers 
require a high level of traditional skill for the manipulation 
of physical materials with tools. Mass production is rep- 
resented as offering repetitive jobs which are carried out 
through standardised tools and techniques. Finally, continuous- 
process involving remote control and automatic regulation of 
processing units. Integration is investigated in five areas: 
relationships with fellow workers, relationships with super- 
visors, labour-management relations, status structure of the 
organisation, and evaluation of the company. The author 
suggests that integration is highest in the continuous-process 
system represented by the oil industry, where the operators 
were less inclined to say that they worked alone, received less 
direct commands from supervision, had to fight less with 
management for "what they get", valued the varied wage and 
skill structure of the company, and felt that they were well 
managed and well informed about what is going on in the 
company. 
C. R. Walker 25 has investigated also the impact of 
technology over the attitudes of manual workers. The author 
proposes that the comparative analysis of attitudes can best 
proceeed by focusing our attention upon eight 'strategic' 
dimensions, these being the knowledge and skill required by 
the operation, pace or rate of performance, degree of 
repetitiveness or variation of the operation, relation of the 
operation to total product, nature of the social relationships 
called for by the operation (frequency of interaction), style 
of supervision associated with the operation, degree of 
19 
worker's autonomy in determining work methods, and relation of 
work to personal development both on the job and with respect 
to transfers and promotion. Based on these dimensions, 
Walker established the variations in attitudes between workers 
employed in assembly-line production (motor cars) and workers 
employed in continuous-process industries (chemical and oil). 
DIMENSIONS OF THE ASSEMBLY-LINE CONTINUOUS-PROCESS 
WORK ENVIRONMENT MOTOR CARS CHEMICAL & OIL 
Knowledge and skill Low High 
required 
Rate & pacing High Low 
Degree of 
Repetitiveness High Low 
Relation to total 
Product Low High 
Frequency of inter- 
action Low High 
Level of supervision High Low 
Degree of autonomy Low High 
Opportunity for 
development Low High 
FIG. 5: C. R. Walkers' Inter-Industry Comparison 
20 
Figure 5 shows the conditions pertaining to both types 
of industrial employment. The adverse social (isolation, 
lack of interaction and communication, for instance) and 
material (noise, machine pacing, among others) circumstances 
under which work takes place in assembly line production 
explain, it is argued, the discontent - as measured by higher 
rates of absenteeism and turn-over of the motor car workers, 
a point which has also been suggested by other authors, 
notably E. Chinoy 
26 
The process operator is again presented as a more 
satisfied worker, being able to perform a complex job, 
dispose of his time more freely due to the long production 
cycle, follow the totality of a process that has become 
highly integrated, frequently interact socially, remain free 
from close supervisory control, enjoy a high degree of 
autonomy in work, and to gain promotion within a highly 
stratified hierarchy of skill, status and responsibility. 
British authors have also investigated the relationship 
between technology and workers' attitudes. When collecting 
data about the attitudes and behaviour of workers on a large 
chemical industry, D. Wedderburn & R. Crompton 
27 found that 
these seemed to vary with the different types of technology 
employed by the concern, and that the variation was such as 
might have been predicted from the earlier work of 
industrial sociologists such as Blauner. 
The company employed some 10,000 workers in five main 
works, and produced a number of commodities ranging from 
petro-chemicals to yarn and staple fibres. The authors 
chose to compare Works A (continuous-flow production of liquids 
and gases), Works B (continuous-flow production of solid and 
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granular substances), and works C (batch production of chemicals 
followed by batch production of fibres by machine) in view of 
their marked technological difference, and proceeded to study 
the attitudes associated with each one. The dimensions to be 
studied included workers' attitudes towards the company, senior 
management, supervision, the work task and payment (including 
fringe benefits). Figures for comparing the turn-over rates, 
the absenteeism rate and the incidence of industrial disputes 
were obtained so as to establish some measurable indicators of 
behaviour. The data revealed that the main contrast in attitudes 
and in the studied aspects of behaviour was between the pure 
continuous-flow process works (works A) and the batch production 
works (works C). "The differences centred not on the general 
attitudes towards the company or management in general but upon 
the supervisory system, the work tasks, and the extent to which 
the samples in the two works took a co-operational or a conflict 
view of the firm. More-over, works C personnel showed a higher 
absentee rate and a greater proneness to indulge in grievance 
activity than those in works A"28 The primacy of technology 
comes to the fore, it is argued, for styles of supervision and 
the nature of the work tasks are technically determined. 
The work of L. Sayles29 also represents the tendency to 
view technology as a determinant of shop-floor behaviour. He 
writes that the technology of the plant moulds the type of 
workgroups that evolve and ultimately the sense of solidarity 
with which members relate to management. 
Four distinct types of workgroups are distinguished by 
Sayles on the basis of their level of skill and the degree of 
interpersonal interaction. 
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UNSKILLED ERRATIC APATHETIC 
SKILL (DOCKWORKERS) (LABOURERS) 
SKILLED STRATEGIC CONSERVATIVE 
(SKILLED (CRAFTSMEN ) 
STEEL 
WORKERS) 
FIG. 6. Say1es' Technology and the Development of Workgroups. 
SOURCE: Reprinted from D. Silverman "The Theory of Organization". 
Heinemann, London, 1974, page 104. 
'Apathetic' groups are composed of relatively unskilled 
men who work individually and have little sense of group 
solidarity, low morale and are regarded by management as un- 
satisfactory employees. Unskilled workers who have a relatively 
large amount of interaction with one another form 'erratic' 
workgroups which develop solidarity on occasions but are not 
usually very shrewd about choosing the right sort of situation 
in which to express their grievences. They have authoritarian 
leaders and make unpredictable employees. 'Strategic' work- 
groups are typical of skilled workers with high interaction at 
work. They tend to be highly calculating in their strategies 
and yet are accepted by management. Finally, the highest 
skilled workers of all form 'Conservative' workgroups, which 
maintain a strong sense of group identity even when their 
members are dispersed and are primarily concerned with the 
stability of traditional wage differentials. 
Even though Sayles' work represents a case of 'closed' 
systems analysis, it recognises the existence of perceived 
conflicts of material interest inside enterprises and the use 
of strategies by the actors. As opposed to the 'functional' 
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view of task groups advanced by the Hawthorne investigators, 
he emphasized that workgroup interaction may not lead to 
intergration and equilibrium but to conflict and instability 
inside organizations. 
The 'pritiileged' position of the process operator has 
been highlighted also by members of the Tavistock Institute. 
Emery & Marek's30 study into the effects of higher automation 
in a power plant suggests that swift social change was made 
possible because of the new organization of the work-tasks. 
The automated plant offered, the authors claim, "better task- 
interdependence" (higher complexity of operations, decreased 
tolerance of disturbance, and automatic control of the whole 
process). This in turn dimished the controlling function 
of supervising and increased the operators' freedom at work. 
The use of technology as an independent variable in the 
study of industrial behaviour proceeds by making explicit or 
implicit assumptions about the social and pyschological needs 
of those whose behaviour is being investigated. Industrial 
sociologists who focus on technical constraints, tend to 
present an 'ideal' picture of the workman and his work 
environment which they then compare and contrast with real 
case-studies. The distance between the 'ideal' and the 'real' 
serves technical determinists to establish the degree of 
satisfaction (also alienation, integration, etc. ) of the 
workers. But what is this 'ideal' picture? 
First: The workman performs tasks for which a high 
degree of skill must be exercised. 
Second: The workman retains a high degree of autonomy 
in relation to the way in which his work is 
organized. 
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Third: The workman carries out his productive activities 
within a well integrated and intimate social 
climate. 
Socio-technical analysts assume that the performance of 
work under conditions similar to those experienced by the crafts- 
man will make for satisfaction. By the same token, if the 
organization of the work-tasks inhibits craftsmanship we can 
expect dissatisfaction and industrial conflict. 
The Critique of Technical Determinism 
There are a number of criticisms that can be levelled at 
the application and constitution of Technological Determinism. 
Some of these criticisms come from authors whose own approach 
to the study of organizational structures and industrial 
behaviour is no less deterministic. 
J. Child and R. Mansfield31, based on a research into 82 
business organizations, have argued for instance, that the'size' 
of an organization is more important than its 'technology' in 
the determination of structure. 
Talachi and Indik have on their part studied the relation- 
ship between organizational size and organizational attachment. 
Their research points to the existence of a negative corre- 
lation between the studied dimensions. According to Talachi32, 
an increase in size means first an increase in functional 
specialization that results in the narrowing of work content 
and pride in workmanship and, second, an increase in the 
complexity of interaction and interests which brings about 
higher friction and conflict. 
According to Indik33, large organizations will adopt a 
bureaucratic configuration with impersonal modes of control 
which are ineffective in maintaining 'attraction'. In addition 
25 
there will be an increase in role specification making for 
lower levels of job satisfaction. 
More severe criticisms have been formulated against the 
socio-technical model by sociologists whose theoretical founda- 
tions differ from the 'positivist' tradition. The presentation 
of these criticisms becomes central to this research for they are 
based upon an alternative way of looking at work and organiz- 
ations, and the proposed themes of enquiry emerged from them. 
It is important, first, to disclose the manipulatory 
character of much of the work done by technical determinists. 
Many systems studies are preoccupied with factors affecting 
worker productivity and control, and appear to hold out hopes 
for creatirga more healthy or better adapted system. The 
research consultancy work of the Tavistock Institute provides 
some notable examples of this approach. The work of Trist 
and Bamforth and that of Rice, already referred to here, point 
in that direction. Other examples of this tendency can be 
clearly recognized in the work of structural functionalists 
such as R. Kahn34 and D. Katz. 
35 Their concern is to find ways 
in which the exercise of authority can proceed without gener- 
ating much resistance on the part of those whose activities 
'must' be subjected to control. These authors recognise that 
conflict is inherent in any human organization, but are eager 
to point out that organizations will meet their goals only 
when the structure of power and authority is sufficiently 
strong to overcome these potential conflicts or at least to 
displace their expression from the performance of the organ- 
izational task to some other time and place. It is argued 
that 'predictability' and 'dependability' will be threatened 
by disagreement over goals and means, and by contrasting 
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perceptions of the situation and its requirements; the alter- 
native is power in sufficient quantity to overcome the 'spon- 
taneous' variability of individual behaviour. But the appli- 
cation of power, the argument follows, is in itself conducive 
to conflict, the role of the sociologist being that of proposing 
ways of maximizing role performance with 'minimal side-effects' 
of social friction. 
This approach must be rejected if we argue that role 
conformity might militate against the interests of those who 
are to conform. Sociologists, it is contended here, should 
not engage in the production of knowledge with the purpose of 
facilitating the controlling function of men in power, but 
rather with providing an alternative model for those who find 
themselves trapped by the ideology of power. The role of 
sociology is then, following A. Fox36, one of 'demystification' 
and liberation from the self-fulfilling prophecy of: "what is, 
must be". 
The treatment of conflict in systems analysis remains 
vague and superficial; there is a lack of recognition that 
deviation from norms is not simply a "departure from rational, 
reality-based behaviour", but an expression of highly rational 
modes of individual and group behaviour. The adoption of 
diverse shop-floor 'strategies' is best understood then as an 
attempt by workers to control the conditions of their employment. 
The adverse effect of these strategies for the realization of 
an industrial organization's stated goal, is a result of the 
inherent contradictions between the interests of 'capital' and. 
those of 'labour'. As wages and salaries are costs to the 
employer but income for the employee, there must be conflicting 
interests as to the outcome of their interaction over such 
issues. 
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Blauner's study, already referred to here, is a notorious 
example of a sociological effort that proceeds from within the 
limits of 'what is'. The author's formulation of the problem 
of alienation excludes those dimensions of powerlessness which 
inhibit the realization of freedom and control. "There are at 
least four modes of industrial powerlessness which have pre- 
occupied writers on the social question. These are (1) the 
separation from ownership of the means of production and the 
finished products, (2) the inability to influence general 
managerial policies, (3) the lack of control over the conditions 
of employment, and (4) the lack of control over the immediate 
work process. It is my contention that control over the 
conditions of employment and control over the immediate work 
process are most salient foK manual workers, who are most 
likely to value control over those matters which affect their 
immediate jobs and work tasks and least likely to be concerned 
with the more general and abstract aspects of powerlessness". 
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It can be argued that the lack of concern with these 
'abstract' aspects is a matter open to empirical verification 
and that% since these modes of powerlessness are taken to be 
'social givens', alienation is implicitly acknowledged as a 
constant feature of the total socie. ty. To restrict one's 
attention to factors affecting control of the immediate work 
situation is, as J. Eldridge38 points out, to operate within 
the framework of alienation. 
Blauner's limited vision of what constitutes freedom and 
control provides the basis for his assertion that the alienating 
tendencies of the modern factory will be counteracted by the 
trend towards higher forms of automated technology. 
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The portrayal of the process-operator as a more 'inter- 
grated' and 'satisfied' worker has been challenged by T. Nichols 
and H. Beynon. 
39 The research of these authors into a chemical 
company (particularly its fertilizers plant) points to differ- 
ences between the respondents' and Blauners descriptions of 
the experience of work under conditions of high automation. 
The work at the control rooms was perceived by the former to 
be stressful and monotonous. Accounts are presented of oper- 
atives who complained about being locked up, isolated, lonely, 
bored, unsettled because of shift work, and worried over the 
chances of being 'blown to pieces' with the plant. Nichols 
and Beynon note that most of the jobs offered by the company 
studied consisted not in controlling production but in packing 
the products, an activity that takes place in adverse conditions 
(noise, heat, dust) and involves the use of a conveyer belt 
similar to those found in most mass-producing factories. 
Fifty per cent of the operations being done by the company 
around Britain, the authors tell us, demand virtually no skill 
from the workers,. Integration and the absence of plant politics 
cannot be explained, it is further argued, by making the assump- 
tion that problems did not exist, but by a lack of traditional 
militancy among the workforce. 
Much of the work undertaken by sociologists concerning 
the study of industrial organizations has not only proceeded 
from the formulation of problems and definitions of the situa- 
tion as perceived by senior organizational members but has 
also adopted a view of man as being wholly passive, simply 
reacting to different socio-technical settings which are seen 
to constrain the course of his behaviour. 
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Systems analysts maintain that individual actions are 
conditioned by the problems of the organization and by role- 
expectations as defined by formal structure; behaviour tends 
to be understood consequently as a reflection of the charact- 
eristics of a social system containing a series of impersonal 
processes which are external to the actors. D. Silverman 
0 
has referred critically to this method of analysis disclosing 
its positivistic assumptions and its distinction between know- 
ledge of social structure and-knowledge of social relations. 
Blau's and Schoenherr's work is cited by Silverman as represen- 
tative of this tendency. The authors' contention (preface to 
'The Structure of Organizations') that formal organizations as 
well as other social structures exhibit regularities that can 
be analyzed in their own right, independent of any knowledge 
about the individual behaviour of their members, is discussed 
by Silverman in the following terms: "According to this view 
of knowledge, as expressed in scientific activity, the regu- 
larities are there, as it were, for anybody's view, and the 
role of the observer is simply that of the 'messenger' who 
reports to others the intrinsic properties of the factual 
world. The denial of the interpretive activities of the 
observer is achieved by a nominalist view of the nature of 
scientific concepts". 
41 In referring to the use of technology 
as a structural determinant of behaviour, the author tells us: 
"This positivist explanation of behaviour in terms of a non- 
social factor is something in which all the members of this 
school indulge142 and goes on to say that it is because the 
needs of men are taken to be universal that socio-technical 
analysts are able to be so confident about the 'effects' of 
technology. 
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TYPE OF UNIVERSAL HUMAN NEEDS BEHAVIOUR PREDICTABLE 
TECHNOLZ5GY (given) -ý FROM KNOWLEDGE OF 
TECHNOLOGY 
FIG.? A 'Positivist' Formulation of the Relationship Between 
Technology and Behaviour. 
Source: Reprinted from D. Silverman 'The Theory of 
Organizations' Heinemann Educational Books Ltd. 1974 
page 102. 
Rice's study of technical change at the Calico Mills makes 
assumptions about the nature of man's universal needs. Based 
on the clinical experience derived from psychological, 
psychiatric, and psychoanalytic practice, he suggests for 
instance that: 
1. The smallest productive and satisfactory group is a pair, 
and the next most satisfactory a group of from six to twelve, 
with perhaps the most satisfactory of these a group of eight. 
2. Group stability is more easily maintained when the range 
of skills required of group members is such that all members 
of the group can comprehend all the skills and, without 
necessarily having or wanting to have them, could aspire 
their acquisition. 
Some authors have argued that man's universal needs, as 
embodied in the ideal picture of the craftsman and his work 
environment, are not self-evident; others have gone further in 
suggesting that the rewards which indivduals seek from work 
cannot be taken to be universal. 
R. K. Brown 
43, 
for instance, argues against the use of a 
psychoanalytic approach in the study of work situations. 
"Whilst not denying the existence and possible importance of 
emotional factors in industrial situations, use of this frame- 
work directs attention away from structural aspects of the 
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situation being studied, which must be the starting point for 
sociological analysis". 
4.4 It is also suggested that the ideas 
used to explain the behaviour of groups in terms of unconscious 
processes (such as 'psychotic anxieties') are themselves far 
from clear, and should be posed as hypothesis rather than 
statements of fact. 
C. W. Mills, 45 on his part, has criticized all attempts 
to study alienation that depart from the ideal craftmanship 
model as the 'non-alienated' state. The author proposes that 
the model in question has been eroded by the structural changes 
that have accompanied the development of capitalism, and that 
in consequence we cannot assume that it figures in the conscious- 
ness of the worker. "We cannot compare the idealized portrait 
of the craftsman with that of the auto worker and on that basis 
impute any psychological state to the auto worker....... for the 
historical destruction of craftsmanship does not enter the 
consciousness of the modern wage-earner..... "46 Mills points 
out, also, that expressed satisfaction with work cannot be 
taken as an indicator of reduced alienation, but as an indicator 
of managements' success at creating job enthusiasm. 
The weakest part of the socio-technical systems approach, 
according to D. Silverman, is the failure of its proponents to 
discuss adequately sources of the orientations of members of 
organizations. The author contends that it is misleading to 
think in terms of universal human needs and that, for this 
reason, knowledge of technology does not allow the observer to 
predict the behaviour of industrial participants. 
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TYPE OF DEFINITIONS OF THE BEHAVIOUR UNPREDICTABLE 
TECHNOLOGY SITUATION AND END OF FROM KNOWLEDGE OF 
ACTORS(empirically TECHNOLOGY 
open) 
FIG. 8 An 'Action' Formulation of the Relation Between Technology 
and Behaviour. 
Source: Reprinted from D. Silverman 'The Theory of 
Organizations' Heinemann Educational Books Ltd. 1974 
page 102. 
The most direct criticism of the 'technological implications' 
approach from this point of view came in an area where it 
seemed strongest, studies of the assemly line. 
In the course of studying the social attitudes of 'affluent 
workers' in three firms in Luton, Goldthorpe47 and his coll- 
eagues discovered little association between the workers' 
immediate experience of their work situation as technologically 
conditioned, and the range of attitudes and behaviour which 
they generally displayed as industrial employees. It was 
revealed that the assemb-line workers' dislike for the tasks 
they had to perform did not determine their perceptions of 
the company as a whole. The researchers explained these find- 
ings as being due to the workers "instrumental orientation" to 
work, seeking a high level of economic rewards at work for 
expenditure on their homes and their familes, which were their 
central life interests. Since the wages offered for assembling 
motorcars were perceived as being above average for the area, 
the workers felt reasonably satisfied with the firm as an 
employer. The 'affluent workers' study showed also that the 
men employed at the motorcar firm did not look for close social 
relations with fellow workers nor for supportive supervision. 
A similar orientation to work was found by Goldthorpe 
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among the workers employed in a process-production chemical 
plant and a batch-production engineering company. This 
instrumental orientation, the authors tell us, "is one which, 
to some significant degree, extends across occupational div- 
isions reflecting differences in skill and status and which 
would appear to override perhaps yet more decisively the 
possible effects upon industrial attitudes and behaviour of 
different production technologies". 
48 Based on their findings, 
the authors criticise Blauner's thesis that more advanced forms 
of production technology will be conducive to more normatively 
integrated industrial enterprises, and conclude their study 
stating that technology does not have as much weight in 
determining attitudes to, work as it has been previously 
suggested. "As a factor of greater potential importance, 
we would again refer to ongoing changes in working-class 
life outside work, and most notably in this respect to 
changes within the family". 
49 
Goldthorpe's "action frame of reference" has influenced 
the way in which students of industrial attitudes and 
behaviour undertake their investigations. Attention is 
focussed upon the ends, expectations, and different historical 
experiences of the worker. 
S. Cotgrove's and C. Vamplew's 
50research, for instance, 
into- the attitudes of process-operators employed in South 
Wales, Severnside, and East London, suggests that technology 
by itself does not account for the samples' industrial and 
political perceptions. The authors found that there were 
different views among the operators, and that these 
differences were 'regional'. The prevalence of a 'teamwork' 
versus a 'conflict' view among workers performing similar 
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tasks derives, it is argued, from the orientations. which they 
bring from outside the factory, particularly the geographical 
variations affecting their process of political socialisation. 
They maintain however that the work-situation has a role to 
play in shaping workers' opinions and that for this reason the 
study of industrial attitudes must make reference to both in- 
plant and out-plant factors. 
G. K. Ingham51 has pointed out also the importance of 
taking into account 'orientations to work' when studying 
industrial attitudes. The author criticises those attempts to 
understand organisational 'attachment' in terms of organisational 
'size' and proposes that it is the combination of 'orientations' 
and the structural correlates of organisational 'size' that 
explains different levels of involvement. Ingham argues that 
'size' in itself does not explain much about behaviour; what 
is important, he tells us, is to specify the intervening 
variables that are associated with size which are effective 
in producing variations in worker attachment (method of 
administration of the labour force and the work-tasks, and 
remuneration). Orientations, it is further argued, can be of 
three types: (1) Instrumental, where work is strictly considered 
as a means to an end, the end being the obtaining of a high 
salary, (2) Expressive, positive, where work is seen as an 
end in itself and economic as well as non-economic rewards 
are valued, and (3) Expressive, negative, where workers define 
their situation in terms of conflict and attach much importance 
to union membership and activities. 
Figure 9 shows the different levels of involvement 
resulting from the combination of the two factors: structural 
correlates of size and orientations to work. 
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Fig. 9. Ingham's Formulation of Type of Worker Attachment. 
Source: Reprinted from G. K. Ingham'Organizational 
Size, Orientation to Work, and Industrial Behaviour'. 
SOCIOLOGY Vol. 1 1967. 
A worker holding an 'Expressive Positive' orientation, for 
instance, would most likely feel highly involved with a small 
scale organization where the method of control of the labour. 
force was particularistic as opposed to universalistic and 
affectively neutral. (see cell 5. Fig. 9. ) 
Technical determinists and proponents of the 'size effect' 
thesis have neglected also the role of human action in their 
studies of organizational structures. Structures themselves 
tend to be defined in static terms - as clusters of 
administrative dimensions - which are seen to be constrained 
by the requirements of technology (or size). This approach 
has been criticised by authors who rightly stress the importance 
of taking into account the discretion of organizational 
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members as a source of structural variation. 
J. Child, 52 for instance, has argued that the treatment 
of 'situational' factors - like technology or the environment - 
as independent variables in the study of organizational 
structures is inadequate because it fails to consider that 
there are 'strategic choices' open to those organizational 
members in position of power. 
Other criticisms of the 'deterministic' approach we have 
been considering so far have emerged, however, from an alter- 
native way of looking at organizational structures, 
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time following A. Elger's definition: "as the on-going product 
of social processes enacted by organizational members rather 
than as some form of 'given' which furnishes automatic con- 
straints on the lines of actions of those members". 
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This alternative way of looking at organizational 
structure has shifted attention away from an interest in the 
configuration of different administrative designs and rules 
to interest in the way in which organizational goals and 
mandates are susceptible to a variety of interpretations 
and serve as reference points only in the course of social 
interaction. 
This type of approach has received much impetus from 
the work of authors A. Strauss and D. Zimmerman. The former 
has-proposed 
that 
organizations should be looked at as 
scenarios where individuals and groups - possessing different 
occupational ideologies and hierarchical positions - bargain 
with each other over the procedures to be followed in order 
to achieve formally stated goals. The 'negotiated order', 
according to Strauss, is called for first because the area 
of action covered directly by clearly enunciated rules is 
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very small, and second because of the multiplicity of purposes 
to be found in an organization. The author's research into 
two psychiatric hospitals revealed that the actual way in 
which medical treatment was administered was not the prer- 
ogative of doctors alone. Instead doctors, nurses, lay aides 
and even patients came to agreements and understandings about 
the course of action to be followed. The recognized goal of 
the hospital, namely to 'return patients to the outside world 
in better shape' was seen to mask a considerable measure of 
contrasting purposes, the negotiation of which, far from 
occurring by chance, was in the literal sense of the word 
patterned. The application of this type of 'interactional 
model', Strauss tells us, is relevant to other types of 
organizations and provides an understanding of the process 
of organizational change. 
D. Zimmerman56 has, on his part, criticised the tendency 
of numerous investigators to treat the informal actions of 
bureaucrats as merely deviant, or as rational efforts at 
implementing what will always remain abstract and general 
rules. The author concedes that rule violations occur, and 
that bureaucrats make use of alternative rules in the course 
of their work. It is argued however that the issue of what 
rules, policies, and goals mean for the bureaucratic actor 
upon the concrete occasion of their use must be treated as 
problematic. Based on the observational materials collected 
in the setting of a public assistance office, Zimmerman was 
able to show how the formal plan of the organization was used 
by its members to deal with everyday work activities, and 
that "the 'competent use' of a given rule or set of rules is 
founded upon members' practical grasp of what particular 
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actions are necessary on a given occasion to provide for the 
regular reproduction of a normal state of affairs". 
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A further criticism has been levelled at those authors 
whose approach to the study of organizations adopt a determ- 
inistic stance; namely that they are more concerned with the 
configuration of formal structure than with what happens to 
people who work in organizations. G. Esland and G. Salaman58 
have criticized this formalistic type of approach which, in 
their opinion, loses sight of some important, more sociol- 
ogical, issues. They refer particularly to the nature of the 
work activities carried out in different types of organizations 
and the differences in rewards and deprivations that are 
systematically related to the structure of society. 
In short, I decided to reject the use of a systems 
perspective in the present study of the impact of technology 
because: 
a) It treats human behaviour as if determined by a variety 
of 'objective' constraints that can be simply identified and 
measured in the industrial situation. Such an approach fails 
to consider the impact of managerial and workers' demands and 
resources within the organization. 
b) It attempts to define technology in a 'non social', 
'culture-free' fashion. The resulting definitions have failed 
to free notions such as 'variety' and 'uncertainty' from the 
social context in which actors construct and interpret 
technology. 
c) It proceeds from typologies of 'task-appropriate' 
technologies where the technologies are considered unambiguous, 
stable, and above organizational bargaining and conflict. 
It is suggested here that the shortcomings inherent in 
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the constitution and application of the systems approach can 
be overcome by the use of a 'processual perspective'. The 
implications of this alternative mode of analysis are discussed 
below: 
The Processual Model. 
So far a presentation has been made of the theoretical 
models more commonly used in the study of industrial behaviour 
and organizational structure, including some examples of their 
application, issues of concern, and main findings. It is 
against the background of the 'socio-technical systems' approach 
with its emphasis on determined behaviour and structure, and 
towards an 'interpretive' frame of reference with its interest 
in the participants' definition of the situation and projects 
of action, that this research will proceed. Before considering 
in more detail the use of an interpretive sociology, advocated 
here, it become necessary to discuss briefly the central role 
that technology, as a variable, has played in the development 
of the field of industrial sociology. 
It would not be an overstatement to say that the latter 
schools and approaches, which can be recognized withinithe 
field in question, have emerged largely as a result of con- 
tinuous controversy over the possible impact of technology 
upon industrial life. Socio-technical analysts for instance, 
rejected the principles of 'scientific management' and the 
propositions of the school of 'human relations' on the basis 
that different production arrangements posed different problems 
in the administration and motivation of the work-force. 'Action' 
analysts have in their turn criticised the emphasis on tech- 
nical constraints and have directed much of their efforts at 
demonstrating the role of 'orientations to work'. Finally, 
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radical scholars advocating a 'conflict' model for the study 
of industrial attitudes (level of class consciousness), have 
also conducted their arguments in direct opposition to the 
idea that technology - simply understood as an array of 
machinery and equipment - should account for the alienation 
experienced by the worker, and have suggested that it is 
rather the private ownership of the technology (and of other 
means of production) that explains the recurrence of certain 
types of disruption within the realm of production. Strikes, 
sabotage, out-put restriction, and other forms of worker 
manifestation are seen as a result of the implementation of 
production arrangements which are designed and administered 
to meet the requirements of capital accumulation. In 
T. Nichols' and H. Beynon's words: "Concern with the technical 
structures of complexes like Riverside can all too easily 
obscure the fact that they were not even designed to make 
chemicals, but to make chemicals for profit. The reality is 
that their division of labour is capital's division of labour, 
and this effectively sets limits to how far the organization 
of the workers and their jobs can be altered, and by whom.... 
This is why any attempt to reorganize work within the capital- 
ist enterprise won't produce substantial results for job 
enrichment". 
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The present research focusses its attention upon issues 
which have long been central in the development of industrial 
sociology, and aims at making a contribution towards the 
understanding of the impact of production technology on the 
quality of the work activities and attitudes of those who 
are involved. The approach advocated here will reject a 
formulation of technology as 'given', typically found and 
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sometimes acknowledged in the work of authors like R. Blauner 
and J. Woodward. Blauner's version has been already examined 
and discussed in this chapter and Woodward's runs on the 
following lines: In the long term, the technology of an 
organization is for the most part a result of a series of 
managerial decisions to serve specific markets, to acquire 
or built plant, to accept certain types of raw materials, 
and to address the organization to certain. production tasks. 
But in the short term, as our definition of technology 
suggests, most of these consdierations can be taken as given, 
and we may expect to see certain salient features of the 
technology of the organization limiting the administrative 
structures. " 
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Instead technology will be conceptualized in terms of 
the 'meanings' and 'interests' that intervene in its design, 
implementation, administration, and operation. Put different- 
ly, an attempt will be made to study managers' and workers' 
perceptions of technical events as they experience them in 
the course of their work activities. 
This alternative way of looking at technology derives 
largely from the writings of D. Silverman and A. Elger. Both 
scholars have advanced powerful arguments against the use of 
'systems models' in-the study of organizational issues, and 
have arrived at a similar formulation regarding the treatment 
of contextual variables in sociological research. This form- 
ulation played a central role in the elaboration of the present 
project, namely that: "Objective factors such as technology 
and market situation are meani. ngful only in terms of the sense 
that is attached to them by those who are concerned and the end 
to which they are committed" D. Silverman. 
61 Or as Elger puts 
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it: Processual analysis (that which proceeds from the recognition 
of the socially constructed and problematic character of work- 
settings) is not only concerned with the complex determinants 
of workers' orientations to work but also directs attention to 
"the manner in which technical features of organizational 
designs are conceived, interpreted and modified in the course 
of organizational interactio. ". 
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The 'processual approach' is concerned with sociological 
explanations in terms of the relationship between organizational 
goals and participants' involvements as dictated by their orien- 
tations, expectations and definitions of the situation. 
Elger and Silverman have both used A. Gouldner's detailed 
account of the transformation of organizational arrangements in 
a gypsum mine as a base on which this kind of approach can be 
presented. 
Gouldner63 traced the development of new control strategies 
in a works hitherto characterized by an 'indulgency pattern', 
as an outcome of top management succession and intensified 
head-office productivity demands as these interplayed with 
various strategies of worker response. The 'indulgency pattern' 
involved lenient rule application. Workers expected to do the 
job free from excessive supervision, to be always given a 
'second chance', to change jobs within the plant, and. to be pro- 
tected from hazardous conditions. But the new manager, anxious 
to raise production and ignorant of these informal understandings, 
met with resistance and effort withdrawal on the shop-floor. 
The company's drive towards higher productivity involved 
the formalization of control procedures(by sharpening the terms 
of the labour contract with precise and often written statements 
about the duties and-obligations of the worker) and the intro- 
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duction of new machinery which did not merely make for a faster 
operation but had other significant consequences. Two of 
these also aroused the mens' hostility. One was the unestable 
speed of the machines, the other closer supervision. Gouldner 
distinguished two perspectives underlying worker responses. 
Both focussed on the underfulfilment of established expectations 
through bureaucratization and technological innovation. While 
the 'traditionalists' wanted a return to the old indulgency 
pattern, the 'market men' were willing to sacrifice the in- 
formal privileges of this patternin exchange for new formally 
acknowledged union powers. In Gouldner's words: "If the'trad- 
itionalists' wanted to be able to return to the 'fold' the 
'market men'wanted to be taken into the business". 
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The wildcat strike that followed brought about a new 
situation in which all sides were instrumentally involved. 
The old informal system of relationships disappeared and gave 
way to a new stability based on a contract-type role system, 
where the contradictions arising in the different ends of the 
participants were only temporarily resolved. Gouldner's study 
shows the way in which organizational arrangements are sustained 
and transformed in the course of social interaction. Of parti- 
cular interest for this research is that the wens' hostility 
towards technological changes at the mine was not associated 
to the nature of the new operations but to the way in which 
the changes were 'administered'. 
Bensman's and I. Gerver's study of crime and punishment 
in siaircraft factory65 illustrates also the processual approach. 
It shows that devi, ent behaviour (workers' and foremens' use of 
prohibited tools and methods) do not necessarily imply, as in 
functionalist analysis, a rejection of the ends of a total 
system , but are simply part of the totality of individual 
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transactions in an organization. Non-conformist behaviour is 
seen as a consequence of a plurality of ends as well as the 
result of conflict between means and ends. 
The authors emphasize that there is no requirement for a 
system as a whole to have ends; while functions are only the 
'deal' which bring people together, dysfunctions represent 
either the attempt to make a new deal or the dissatisfaction of 
some individuals with the deal they are forced to make. Thus 
crime may become fairly acceptable hehaviour, a major operational 
device of the organisation. 
According to Bensman and Gerver, the use of the 'tap' 
is neither an innovation, a form of rebellion, ritualism nor 
retreatism. As they put it, "It is not an innovation since, 
for almost all the personnel in the plant, the use of the tap 
precedes their knowledge of it. It is not rebellion since it 
is a means to a company end, quantity production. It is neither 
a ritual nor a retreat since it is in some sense functional to 
all concerned. It is a crime only in that there is an official 
ruling against its use, and that there are a wide range of 
ceremonial forms of law-enforcement and punishment" . 
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The use of the 'tap' is then more aptly described as a 
permanent unofficial aspect of the organization. From the 
point of view of the workers and foremen involved, 'deviancy' 
amounted to the lack of respect for the ceremonialism (dis- 
creteness) surrounding the use of this tool. 
The advantage of using a 'processual' or 'action' perspec- 
tive in the study of industrial organizations resides in that it 
enables the researcher to understand the real 'impact' of con- 
textual factors in the work situation. Technology, as Gouldner'a 
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analysis of social relationships in a gypsum mine shows, had 
different implications for men upholding different orientations 
and definitions of the situation. The use of the 'tap ', in the 
case of the aircraft factory demonstrates that technology is 
subject to manipulation on the part of those involved. Thus 
knowledge of the formal characteristics of a production arrange- 
ment is an inadequate predictor of human behaviour. 
The emphasis accorded by this type of analysis to man's 
capabilities to act upon formal organizational arrangements 
stimulated my interest in studying the day-to-day running of 
technological complexes. The study will trace managers' and 
workers' perceptions of technology in a variety of industrial 
environments and the patterns of action deriving from them. It 
is hoped that the information thus obtained will prove relevant 
to a discussion of the status of technological determinism and 
its operational categories.. 
The implications of the processual approach for this 
study are as follows: 
1) Organizational Goals 
The project is exclusively concerned with the under- 
standing of social processes and attitudes in industrial 
organizations. These organizations are characteristically 
intended by their sponsors as effective instruments for 
the generation of profits through the production of market- 
able goods, the particular goods and markets being more or 
less clearly defined at different junctures in the organ- 
izations' histories. 
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2) Determination of Participants' Involvements, Interests, 
Orientations to Work. 
The nature of the attachment to the recognised goals of 
an organization varies with the sorts of employment 
relationships through which participants are implicated 
in organizational arrangements. As a consequence, 
managers' and workers' involvements must be considered 
separately. 
a) Managers' Involvements 
In the "Management of Innovation", Burns and Stalker 
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explained why organizations respond differently to the 
same market conditions. The authors advanced the view 
that the political and status commitments of managers 
influence the way they interpret the situation and give 
rise to intricate manonzvres and counter-moves that impinge 
upon the need for finding answers to new and unfamiliar 
problems. 
Organizations, the argument runs, are places where people 
compete for advancement; their members are at one and the 
same time co-operators in a common enterprise (with well- 
defined goals) and rivals for the material rewards of 
successful competition with each other. Thus the heir- 
archical order of rank and power, realized in the organ- 
izational chart, is both a control system and a career 
ladder. 
Since sectional interests and preoccupations with advance- 
ment only display themselves in terms of the working organ- 
ization, that organization becomes more or less adjusted 
to serving the ends of the poliTical and career system 
rather than those of the concern. 
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However, for the purposes of the present research, I will 
treat managers' perspectives and involvements at work as highly 
congruent with the profit-making goal typical of industrial 
organizations. 
The basis for this assumption will be discussed in Chapter 
Two , where an attempt will be made to demonstrate that in 
advanced capitalism the interests of shareholders largely deter- 
mine directors, and other managers down the power hierarchy, 
decision-making and projects of action. But some outline of the 
argument to be presented is required at this stage. 
Although it may be accepted that managers have their own 
career concerns and that these limit the range of options open 
to the organization, they are likely to share a set of common 
values, and to enjoy a number of privileges that turn them into 
cohesive social groups. This becomes more evident if we see 
managers and what they do through the experiences and depriva- 
tions of the shop-floor. 
The adoption of this perspective allows the researcher to 
consider technology and management as parts of the same system; 
from the point of view of labour, the implementation of product- 
ion arrangements and the formal rules for their operation con- 
stitute managerial constraints. 
Furthermore, conceptions of expertise and different 
specialisms are generally defined within the framework of 
organizational policies. Thus it is unlikely that managers' 
concern with advancement will influence the exploitivt nature 
of their relationship with manual employees. 
Within the present context, the processual approach must 
consider the ways in which technology and the rate of technolo- 
gical change affect managements' profit maximizing tasks. 
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Interest will focus on those aspects of managerial action - 
involving technological decisions - which involve the worker 
in his job (selection of work methods, implementation of new 
designs, equipment and so on). 
b) Workers' Orientations to Work 
In contrast to managers' involvements (which are taken 
as given) workers' orientations will be treated as problem- 
atic, something to be discovered in the process of research. 
My taskcbnsists here in uncovering the characteristic hier- 
archy of ends which workers pursue and the way these derive 
from their biographies outside the organization (job hist- 
ories, social background, family commitments) and from their 
experience of the organization itself. 
My discussion of the structural and superstructural ele- 
ments of advanced capitalism in chapter two provides a 
first approximation to the nature of working class per- 
spectives and interests, namely the existence among this 
class of an 'instrumental' orientation to work. 
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we can expect that seeking a high level of economic re- 
wards at work will emerge as the manual respondents' 
central aspiration. 
The processual approach implies here a study of the ways 
in which technology and technological change affect those 
areas of work recognized by the participants as the key 
areas making for job satisfaction. 
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3) Definitions of the Situation 
The processual approach calls for an examination of how 
different organizational arrangements (typically concep- 
tualized as 'objective constraints' in systems analysis) 
are mediated by processes of interpretation and negotiation 
(formal and informal) in which the various groups of 
participants attempt to protect and advance their special 
interests. 
In this case the researcher will proceed by focusing on 
how different technical designs are conceived, interpreted 
and modified in the course of social interaction. 
It is suggested here, that the task of establishing what 
'definitions of the situation' prevail in different organ- 
izational contexts can be helped by reference to the parti- 
cipants' own description of the technologies operated in 
their employing firms. The descriptions thus obtained will 
provide the starting point in my analysis of the impact'`of 
technology. 
Emphasis upon the participants' definition of the situation 
raises the need for examining the stock of knowledge which 
managers and workers draw on as they construct the reality 
of the work setting. In studying the impact of technology, 
two areas of this knowledge become relevant: 
FIRST: Participants' knowledge about the technical aspects 
of production (engineering skills). 
SECOND: Participants' images of Society - ideologies. 
* The phrase 'impact of technology' will appear at various 
points throughout the forthcoming chapters of this work. 
Contrary to the deterministic assumptions underlying socio- 
technical analysts' usage of this phrase, I will use it to 
refer to the effects of technology - in both its knowledge 
and operational dimensions - as mediated by processes of 
interpretation and negotiations on the part of those who 
are concerned. 
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Once we take an interest in issues of 'knowledge' and 
'control' in industry, we must turn our attention towards the 
structural characteristics of the wider society. This research 
echoes the criticisms that have been formulated against the 
exclusive use of the 'subjective view point' in the sociological 
enterprise. R. Hyman has formulated this criticism in the 
following terms: "The current emphasis on the 'action frame of 
reference' is not, however, without its dangers, for some 
sociologists, in their reaction against positivism, have neg- 
lected the structural influences of which the actors themselves 
may be unconscious ...... Definitions of reality are themselves 
socially generated and sustained, and the ability of men to 
achieve their goals is constrained by the objective character- 
istics of their situation". 
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some measure - the structural elements of work and the wider 
society will intervene in the configuration of technological 
perceptions and participants' projects of action (for instance: 
acceptance or refusal of technical innovation). 
A fuller account of the need for structural interpretation 
in studying the impact of technology at plant level is presented 
at the start of Chapter Two. 
In this chapter I have outlined the major interests of 
the proposed research, making explicit the theoretical found- 
ations upon which it is based. A presentation was made of the 
treatment the sociology of industry and the sociology of organ- 
izations have given to technology. I rejected the deterministic 
approach of system analysis in favour of a processual perspective 
which takes into account the participants' interests and defin- 
itions of the situation. 
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2. HISTORICAL FRAMEWORK 
This chapter is devoted to an outline of the main 
structural and superstructural features of the wider society 
and the ways in which these might affect man's perceptions 
of technology. The discussion takes the form of a critical 
account of 'post-capitalist', 'post-industrial' and 'techno- 
cratic' theories from which I hope to present an alternative 
view of the nature of organisational goals, knowledge and 
men's more general orientations in 'advanced capitalism'. 
The political context of technology is emphasized and the 
main conflicts of the system are explained in terms of the 
unequal opportunities for its control and disparities in 
the allocation of its products. 
A structural analysis of advanced capitalism allows the 
researcher to treat managers and workers as something more 
than individual 'actors' who merely happen to interact in 
industrial organisations. This limited approach overlooks 
the fact that 'actors' are members of social classes and that, 
given low rates of social mobility, their situation, roles and 
perspectives have been greatly determined even before their 
working lives begin. I will discuss the role of property in 
class formation and show that for the purposes of the present 
research at least, management and technology can be seen as 
parts of the same system; one which, to a considerable degree, 
conspires against workers' interests and aspirations. 
The model of analysis advocated in chapter one stressed 
that contextural variables are meaningful only in terms of the 
sense that is attached to them by those who are concerned. 
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But technology has an objective reality that can be understood 
apart from the interactional system involved. Thus a discussion 
of the nature of technology in society becomes relevant for the 
present research and shows that, despite the many forms and 
requirements of different production arrangements, only one 
criterion guides their design, implementation and development; 
the maximization of profits. 
There is yet another fundamental reason for considering 
theories of post-industrialism. Definitions of the situation 
and common sense knowledge are the product not only of man's 
everyday experience of the world (at work, in the family) but 
of various agencies of political socialization and processes 
of legitimation which impose a particular interpretation of 
reality; that of society's ruling or dominant class. Why 
industrial actors take the view of technology that they do 
cannot rest entirely on their experiences in one particular 
firm, but is likely to have been influenced by the values 
expressed in the ongoing public debate of the role of tech- 
nology. 
This debate, greatly publicized through the mass media, 
is dominated by an idea of the neutrality of scientific and 
technical developments as found in the writings of J. K. 
G a1braith and D. Bell, whose ideas have become integrated into 
the ideology of capitalism, rendering it more forceful and 
sophisticated. 
The concept of technical reason derived from the work of 
post-industrial theorists, implies that society is significantly 
shaped by the self-initiating technology. Issues such as the 
variability of criteria for design and the exploitU nature 
of technological arrangements are ignored in favour of advancing 
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the view that people do not really have much choice about the 
technologies they want but have become 'prisoners of the 
machine'. Furthermore, society is endowed with characteristics 
whose perception requires a deep knowledge of science. Only 
experts have the specialized information and language necessary 
to make the crucial decisions while the public is dissuaded 
from thinking that the process of arriving at such decisions is 
of legitimate concern for the unqualified. 
The deterministic assumptions behind this approach are 
used to deny the need for democratic control over decisions 
affecting society on the grounds that those in power are merely 
obeying, as everyone else must, the imperatives of technology. 
THE TRANSCENDENCE OF CAPITALISM 
The task of outlining the main structural features of 
present-day western societies is by no means an easy one. 
Several authors, in trying to come to grips with the problem, 
have argued that the many economic, social and political 
changes undergone by these societies over the last seventy 
years point to a new distinct phase of their development; 
'post-capitalist', 'post-industrial', and 'technocratic' being 
but a few of the concepts proposed to define. the new historical 
situation. 
The first concept suggeststhat modern western societies 
have transcended their capitalist nature, i. e. the most 
important decisions affecting social life do not respond to the 
requirements of capital accumulation (understood as private 
profit), but to the demands of political parties, industrial 
associations and other organized citizens pressure groups, who 
are able to participate in those decisions through the 
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consolidation and expansion of democratic institutions. The 
effective control of industry - it is further argued - has come 
to rest in the hands of professional managers who are far 
removed from the ownership of the means of production. 
The first and most influential proponents of the separation 
of 'ownership' and 'control' thesis were A. A. Berle and 
J. Burnham. 
According to Berle, 1 shareholder control of large private 
corporations is a diminishing trend in capitalist society and as 
a consequence managers have ceased to act as mere agents for 
the owners and will develop policies of their own. The theme 
of the 'professional' manager played a central part in Berle's 
theory and implied that the manager's skills rest upon an 
established body of knowledge and that his conduct is governed 
by norms which derive from a source independent of his source 
of income. Freed from shareholder control, managers would 
become responsible arbiters of the public good. 
Burnham's thesis2 goes further than Berle's in that it 
was not confined to the emergence of a new management- 
controlled economy but predicts the rise of a new class. In 
his view, both democratic capitalism and socialism were to be 
replaced by a new 'managerial' society. He assumed that because 
managers performed indispensable tasks and had access to the 
means of production, they would inevitably excercise power in 
their own interests. Burnham argued that, in accordance with 
historical law, those who control initially for others will 
control eventually for themselves. Thus, since the basic 
instruments of production were to be directed by managers, 
it followed that they would form a new ruling class. 
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It is in R. Dahrendorf's "CL-ass a-n CLass CorfLic-r it 
I USTRt L Sociery "3 that the thesis of the separation of 
'ownership' and 'control' reached its most elaborate formulation. 
In it the author criticises Burnham for his inability to dis- 
tinguish 'property' from 'authority'; a shortcoming which made 
it difficult to establish who the managers of the 'managerial 
revolution' really were. Dahrendorf departs in his analysis 
from his observation that more than two thirds of all companies 
in advanced industrial society are joint stock companies, and 
that their property exceeds four-fifths of all property in 
economic enterprises. Furthermore, the shares of joint stock 
companies are dispersed fairly widely. As a consequence of 
this, the author tells us, the rights of property become 
ineffectual so that ownership is superceded by management. 
The emergence of the propertyless manager and the separation 
of 'ownership' and 'control' have brought about, according to 
Dahrendorf, a more open system of social mobility and have 
promoted to positions of power individuals who do not, in most 
cases, identify with the interests and concerns of high return 
on capital. Increased democratization, according to Dahrendorf, 
has had an important effect upon the intensity and modes of 
expression of class conflict in western society. The system of 
industrial democracy and arbitration, together with the de- 
composition of capital and the advent of welfare (minimum. wage, 
unemployment benefits, old-age pensions, health insurance, etc. ), 
have all reduced social friction in the realm of production. 
Furthermore, industry and industrial conflict have become 
institutionally isolated from other areas of society and 
consequently the occupational role of a man no longer prejudices 
his political position. The manifest contents of industrial 
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class interests are no longer identical with those of political 
class interests. It is also suggested that the most important 
consequence of the changes in the structure of industrial 
societies since Marx is that 'property' cannot be considered 
now to be the determinant of social classes; instead, peoples' 
participation in or exclusion from the exercise of 'authority' 
is presented as the criteria for 'conflict group' formation 
(the term class is rendered analytically irrelevant in the 
study of post-capitalism. ). 
Post-industrial (and 'technocratic') theorists share 
Dahrendorf's idea of the obsolescence of property in western 
society and agree with him that the decline in manufacturing 
employment and the ecplosive growth in white-collar occupations 
constitute one of the main structural changes to have affected 
those societies. What distinguishes this second analysis of.: 
advanced capitalism is the central role it assigns to the use 
of 'knowledge' in the administration and control of economic, 
social and political institutions. 
Many authors have contributed to the formulation of the 
post-industrial thesis and although they may diverge in the 
interpretation of the assumed structural changes (particularly 
their political implications), there is wide agreement among 
them about the form of the latter. D. Be114 has provided what 
remains to date the most comprehensive formulation of the 
salient features of post-industrialism; hence it is based 
largely, but not exclusively, on his analysis that a critical 
exposition of the term will be presented here. 
The first characteristic of post-industrial society is 
that the production of commodities is no longer the main 
concern of the labour force; manufacture has been displaced 
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by the emergence of service occupations. Bell points out that 
the U. S. has, since 1956, become the first nation in which more 
than half the employed population is engaged in non-manual 
work; and that similar trends can be recognized in other 
western countries. What made possible this change in the 
American class structure was, in the author's opinion, massive 
developments in production technology such as: automation in the 
factory and systems of information-processing in the office. 
The vast output capability of new technologies are assumed to 
have brought about a unique historical situation of abundance 
and post-scarcity; so that for the first time the leisure and 
culture of the few does not depend upon the necessary labour of 
the many. But the real significance, according to Bell, of the 
service sector does not reside merely in its numerical ascendency 
of the economy but in the increasing 'professional' and 'tech- 
nical' nature of the new accupations. Other post-industrial 
theorists, V. Fuchs5 among them, have proposed that these 
changes in the occupational structure of society have trans- 
formed the relationship of the individual to his job. Employees 
in the service industries are seen to perform highly personalized 
and skilled tasks which allow for such'a degree of involvement 
as to make the line between work and leisure very difficult to 
draw. 
The distinctive aspect of the new occupations - as 
compared with blue-collar work - says Bell, is that they 
require the possession of 'knowledge' rather than of manual 
labour power. The centrality of 'knowledge' in all of society's 
main functions, has been interpreted by post-industrial theorists, 
to have altered the most characteristic structural feature of 
industrial society: property as the main source of power and 
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social conflict. 
'Power' is seen now to reside in the hands of those 
individuals with the specialist knowledge necessary to implement 
predetermined social and economic policies. The 'technocrats', 
as Bell terms this new dominant elite, have replaced the 
industrialists as the group responsible for taking the decisions 
which affect the whole of society. "If the dominant figures of 
the past hundred years haue been the entrepreneur, the business- 
man, and the industrial executive, the new men are the scientists, 
the mathematicians, the economists, and the engineers of the new 
computer technology........ The leadership of the new society 
will rest, not with the businessmen or corporations as we know 
them but with the research corporation, the industrial 
laboratories, the experimental stations, and the universities". 
6 
Bell argues that what has come to be decisive for society 
is the centrality of 'theoretical knowledge'. For the first. 
time in history, the argument continues, 'pure science' has 
overtaken the pace and governs technological innovations. 
Whereas in the XIX century and early XX century the great 
inventions and the industries that derived from them (steel 
electric light, telephone, and others) were the outcome of the 
creative effort of men who were indifferent to the fundamental 
laws which underlay their inventions, today's innovations are 
the result of the application of science (theory) to practical 
(empirical) problems. In one sense, says Bell, "chemistry is 
the first of the modern industries because its inventions - 
the chemically created synthetics - were based on theoretical 
knowledge of the properties of macromolecules which were 
manipulated to achieve the planned production of new materials". 
7 
The possibilities of this new principle, according to Bell, are 
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manifold also in the management of economic and social 
institutions. The ample use of information processing hhs 
enabled governments to shape the course of development by 
accurate planning and conscious policy. In his own words: 
"With the growing sophistication of computer-based simulation 
procedures... we have the possibility, for the first time, of 
large-scale controlled experiments in the social sciences. 
These in turn will allow us to plot alternative futures thus 
greatly increasing the extent to which we can choose and control 
matters that affect our lives". 
8 
The question remains of who is in charge of setting the 
goals towards which the 'programmed society', to used A. 
Touraine's term, should try to move. Bell expresses the belief, 
very much in the tradition of XIX century positivism, that the 
technical intelligentsia (the scientists in Saint-Simon's 
predictions), apart from having the necessary knowledge to 
assist in the implementation of pre-determined goals, also 
influence the nature of these with the social ethos typically 
associated with the professions, i. e. demands for a better 
quality of life and higher standards of education for all. 
It is suggested that, although actual decisions still lie in 
the hands of politicians, policies will be based on the 
government's sponsorship of research and development. 
Associated with the idea of the centrality of knowledge 
in society is the notion which asserts that, because of the 
intricate nature of their consequences, decisions will have an 
intrinsically technical character. The roots of this proposition 
can be traced back to the work of J. K. Galbraith. In "THE NEr 
IrdusrrniaL SrMe "9 the author argues that any society which is 
sufficiently advanced in terms of technique must meet a series 
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of 'technological imperatives'. Technological innovation is 
assumed to have its own internal logic and dynamics; these, 
it is further argued, determine the organizational form of 
society. The ever growing division of labour, state planning, 
the creation of an educational and scientific state, are all 
inescapable phenomena, once it becomes accepted that the primary 
goal of the industrial system must be the relentless annual 
increase in the gross national product. Economic growth, in 
order to sustain a higher standard of living and level of con- 
sumption, become the prime concern of industrial societies; 
and the means to achieve these goals depend less and less on 
matters of ideological dispute. In Galbraith's words: "The 
imperatives of technology and organization, not the images of 
ideology, are what determine the shape of the economic society... 
I am led to the conclusion that we are becoming the servants in 
thought, as in action, of the machine we have created to serve 
us 
The The need to draw on the specialized knowledge of scientists 
and technologists derives, in Galbraith's opinion, from the 
complex technical requirements of modern society. The indis- 
pensability of knowledge in the running of the industrial system 
and the industrial state are held, as in Bell, to have diminished 
the power of those who control and supply 'capital'. Power, 
says Galbraith, accrues to those who can supply-we for of pro- 
duction which is hardest to obtain or to replace. The avail- 
ability of vast amounts of capital and the complexity of pro- 
duction methods, which, according the author, characterise 
advanced industrial society, lead him to identify 'organised 
intelligence' as the new critical production factor. Decision- 
making, according to Galbraith, has become an activity that 
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requires the information of numerous individuals; it is no 
longer the entrepreneur or the capitalist who, by virtue of 
ownership, can decide on the course of action of the industrial 
system. Ownership itself is in the hands of stockholders, and 
these are far removed from the day to day administration of 
production. In the author's words: "Those who are not active 
in the management of the enterprise have less and less knowledge 
of what is happening, and less opportunity of informing them- 
selves, at a time when the increasing size and complexity of 
the enterprise means that more and more knowledge is required 
11 
for intelligent decision". Once technology, planning and 
organisation achieve a certain degree of sophistication, the 
entrepreneur comes to depend more and more on a growing number 
of experts, specialists, technicians, men of talent and exper- 
ience, whose decisions he has no alternative but to accept. 
The 'technostructure', as Galbraith terms the organisation 
thus formed, is the guiding intelligence - the brain of the 
enterprise, the industrial system, and ultimately of the new 
industrial state. 
The consequences of having men of knowledge in the key 
positions of society are assumed to be very much the same in 
the writings of Bell and Galbraith. Both maintain that, due 
to this, the most important decisions affecting social life, 
will be directed by an ideal of social good. Galbraith contends 
that, although the men of the technostructure have very definite 
ideas about the worth of their efforts in economic terms (if 
they are not paid an acceptable and expected salary they will 
not work) they are also committed to social goals and to the 
principle of autonomy. Since we can expect the goals of an 
organization to reflect the goals of the members of the tech no- 
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structure and to respond to the demands of society, ownership 
will no longer guide the organization of the economy. The 
capitalist corporation of the past has become the social 
corporation of the present. 
It remains to examine the political implications of the 
changes that, according to 'post-industrial' and 'technocratic' 
theorists, have re-shaped the structure of advanced societies. 
Democratisation, social mobility, the separation of ownership 
and control, affluence, the professional ethic, and the emergence 
of a numerous middle-class explain, according to Bell, the 
decline of socialist doctines among the western (particularly 
American) working class. Society has become relatively stable 
as conflicts can be ventilated through institutionalised 
channels and material scarcity has been reduced by the massive 
output of new production technologies. Conflict itself is 
assumed to have lost its 'class' character, expressing in turn 
the segmentalised interests of particular groups in society. 
A move towards post-industrialism, says Bell, can be 
recognised in the convergence of the political programmes 
advanced by parties of all persuasions, both left and right. 
Political parties, it is argued, have renounced their more 
extreme formulations and directed their efforts towards the 
efficient management of technically determined economic and 
social priorites. Agreement over key areas of policy is the 
result, according to Galbraith, of the few alternatives open 
once a society achieves a high level of industrialisation. In 
his own words: "It is part of the vanity of modern man that he 
can decide the character of his economic system. His area of 
decision is, in fact, exceedingly small. He could, conceivably, 
decide whether or not he wishes to have a high level of 
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industrialisation. Thereafter the imperatives of organisation, 
technology and planning operate similarly.... Given the decision 
to have modern industry, much of what happens is inevitable and 
the same%12 
Both Bell and Galbraith share a sense of optimism from 
the changes, they claim, have transformed the structure of 
industrial societies. Greater democratic participation and 
affluence, together with society's dependence on knowledge for 
innovation and growth, render ideology obsolete and open up the 
way for translating the previous struggle between classes into 
a search for optimal solutions to the common problem of creating 
prosperity for all. 
Post-Industrial theorists in Europe have drawn different 
implications for the future of industrial society than those 
envisaged by Bell. Common in their writings is the idea that 
social classes have not disappeared and that the role of 
knowledge as a resource for the productive and managerial 
apparatus of society make for new and more insidious forms of 
domination which militate against the prospect of true 
democratisation. 
Alain Touraine13 contends, for instance, that there is no 
reason to speak of the disappearance of the working class, its 
ideology and its organisations. The issue at stake, he tells 
us, is whether this class is today at the centre of the conflicts 
of society. In his own words: "This clear question deserves a 
simple answer; in the programmed society, the working class is 
no longer a privileged historic agent, not because the labour 
movement has been weakened or because it is subject to the 
strategy of a political party.... but simply because the exercise 
of power within a capitalist firm no longer places one at 
the 
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centre of the economic system and its conflicts". 
14 Touraine 
speaks of a passage of power to the 'technocrats'; a new dominant 
class composed of those professionals and technicians who, by 
virtue of their specialised skills, occupy positions of authority 
in the economic and political institutions of the new society. 
The centrality of knowledge according to Touraine, does 
not constitute in itself a mechanism by which a more just and 
democratic society can be insured. The continuity with Bell is 
broken as the author adopts a critical stance emphasising the 
post-industrial society's unparallelled potential for political 
and cultural manipulation. The intellectual institutions of 
society, most prominently among them the universities, are seen 
in this alternative approach as the centres of conflict forma- 
tion where opposition to the technocracy and the forces assoc- 
iated with it are to be found. The universities, says Touraine, 
have entered a new phase of their existence, losing their 
previous liberal tradition to become agencies for the training 
of future functionnaries who have never been called on to 
critically analyse the society that will employ them. Conflicts 
will explode, it is suggested, between those students and pro- 
fessionals upholding the humanist values of a liberal education, 
and their more-ambitious peers manning the technocratic apparatus. 
The characteristic sign of the post-industrial society, 
according to Touraine, is that of profound alienation; not 
because it reduces people to misery but because it manipulates, 
seduces, and enforces conformism. Economic exploitation and 
the conflict between capital and labour move to the background, 
giving way to the exploitation of consciousness and the sub- 
jection to a power which boasts of being impersonal and rational; 
a power which "encourages the idea that is is merely the con- 
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glomerate of all the demands made by change and progress"15 
The same preoccupation with the problem of alienation 
can be found in the more radical approaches of H. Marcuse 
and J. Habermas. Their writings resemble those of post- 
industrial theorists in that they too recognise the importance 
of the role of knowledge, state planning, and abundance for 
the political and ideological prospects of advanced capitalism. 
According to Marcuse, 16 the process of progressive 
rationalisation, which Max Weber described as being characteristic 
of capitalist society, is substantially linked to the 
institutionalisation of sicentific and technological develop- 
ment. As a result the very concept of technical reason, and 
technology itself, become ideological; a specific form of 
unacknowledged political domination. The author argues in 
typical post-industrial fashion that knowledge has moved to 
the centre of the productive realm of society, but, contrary 
to Bell, points out that the scientific enterprise has been 
conditioned by the exploitiv5 character of capitalism. 
Alienation makes its mark for the existing social relations 
of production present themselves as the technically necessary 
organisational form of a rationalised society. 
Marcuse calls for a re-examination of Marx's ideasabout 
the revolutionary potential of the contradictions between the 
progressive development of the productive forces (technology) 
and the social relations of production (organisation). 
According to him, these contradictions do not readily enter 
the consciousness of the population, for science legitimates 
the existing order and consumer technology keeps individuals 
living in increasing comfort. Nineteenth century capitalism, 
with its noticeable expressions of class conflict, has 
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'one-dimensional' society where opposition to the system, 
despite continued economic exploitation, has been planned out 
by the prosperity generated by modern technique; labour unions, 
and labour parties have become integrated within the existing 
order and do not offer any alternative to it. 
Far from adhering to the thesis of the 'end of ideology', 
formulated by Bell, Marcuse confronts us with the panorama of 
a society totally dominated by the ideology of its ruling 
class. The manipulation of consciousness through the mass 
media, together with the belief in the democratic principle 
(the practice of which the author terms 'repressive tolerance') 
and enlarged consumption, have all conspired against the 
possibilities of the masses overthrowing the prevalent order 
and in the process laying the foundations of a new truly 
rational society. Again the only hope - though minimal - 
of transformation might come from fringe groups like students, 
groups disenchanted with the distorted cultural forms of 
their time. 
The proposition of technology and science as ideology has 
been advanced also by the German scholar, J. Habermas. 
l? 
Following Marcuse the author departs in his analysis from the 
phenomenon of the institutionalisation of the scientific 
enterprise and studies its implications for the development 
of a revolutionary consciousness. The possibilities of such 
a consciousness are held to be few, for on the one hand the 
quasi-autonomous march of science and technology appears as 
an indifferent variable on which the most important single 
system variable, namely economic growth, depends, and on the 
other, class conflict has been suspended by the regulatory 
tendencies of the state in modern capitalism. 
Contrary to Bell, but in agreement with Marcuse, Habermas 
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contends that because of the private mode of capital utilis- 
ation, classes and conflicts based on class are still built into 
the structure of society but remain latent in their implications 
as the masses are being de-politicised by a call to 'face the 
facts, and higher economic rewards. Modern politics is thus 
exclusively concerned with manipulation, not with making 
critical assessments about the organisational basis of 
society. But the system, is, according to Habermas, vulnerable 
to crises., The capitalist state, making ever-increasing 
demands on itself (it seeks to control investments, prices, 
wages, employment, etc. ) and on its citizens (by its control of 
more and more areas of life) may fail to cope. The regulatory 
mechanism could break down, creating a 'displaced' economic 
crisis; individuals would start to question the system in the 
face of its failure to live up to expectations. In such a 
situation the state will find it difficult to legitimate itself 
and change becomes a real possibility. Change, however, will 
not take the form of revolutionary violence; it will proceed 
instead as a prudent and long-term process of transformation 
in which discussions associated with the role of science and 
technology-potentially liberating forces-will move to the 
foreground. 
THE CRITIQUE OF POST-INDUSTRIALISM : THE POLITICAL 
CONTEXT OF TECHNOLOGY 
The thesis of post-industrialism has been subjected to 
various criticisms, most of which denounce its pretence of 
a change towards a more just, affluent and rational society. 
K. Kumar18, for instance, argues that there are serious 
grounds for believing that the 'knowledge classes', in their 
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current conditions of existence, are capable of exercising 
that controlling initiative and of supplying that special ethic 
of service and welfare that the post-industrial theorists require 
of them. The fact of the unprecedented explosion of 
scientific knowledge, he tells us, reveals nothing about 
the uses to which it is put orwhether indeed it has any use 
at all. As to the expansion of education, Kumar argues that 
it is naive to assume a link with a contribution of knowledge 
to social life. Definitions of what passes for knowledge 
are generally vague and some post-industrial theorists 
include stationery, office supplies, musical instruments and 
typewriters in their accounts of the rise of a more enlightened 
society. As to the uses of research, much of the effort of 
technical personnel is directed towards routine testing and 
marketing techniques. According to Kumar, money spent on 
actual 'basic' or 'pure' research consitutes only a fraction 
of the overall R&D effort in all industrial countries while 
most of the spending goes into the improvement of existing 
products or the exploitation of existing knowledge. The 
social utility of the scientific enterprise can be further 
doubted, for a major share of the total money spent in the 
advanced industrial countries on research is concerned with 
the 'external challenge' (atomic, space, defence). During the 
1950's and 1960's, Kumar points out, more than 60% of all R&D 
went also in the same direction. The author is quick to point 
out that these figures. are probably an underestimate for 
much of the privately financed industrial R&D is also connected 
with defence, although it is not categorised as such. By 
contrast the U. S. spent for the same period only 10% of the 
research budget in projects associated with social welfare, 
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and the same percentage roughly was spent for the same category 
in the U. K., France and Sweden. There is a need, according 
to Kumar, for seriously questioning the significance of theor- 
etical knowledge - not obviously knowledge as such - to 
technological innovation and growth, and a realisation that 
market forces are far more important in determining the nature 
and rate of technological innovation than the ideas and 
inventions springing from pure research. 
N. Birnbaum19 has referred also to the influence of 
market forces upon the production of knowledge in society. 
The author contends that even the universities, which in the 
WRITiNUS of post-industrial theorists become the central 
institutions of society due to their involvement in the 
production of theoretical knowledge, are subject to the needs 
of the market and have "abandoned or de-emphasised their task 
of mediating a high culture in favour of the preparation of 
educated man-power for the administrative and productive 
apparatus of a technically complex society". 
20 The university 
as the primary location for an elite of knowers is therefore 
integrated into the system of power. The real question about 
the role of knowledge in society, says Birnbaum, is the 
extent to which these persons with technical competence or 
expertise are integrated in command hierarchies and if they 
are so, who is at the top of these-hierarchies. Expressed here 
are doubts about.; first, power being actually exercised by 
the technocrats, and, second, about the constitution of this 
group as a social class. A Giddens21 , in treating this issue, 
has suggested that the idea of knowledge conferring power is 
old and is subject to various difficulties; the most important 
of which is that it tells very little about who holds effective 
power in any given situation. According to him, it is 
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manifestly not always, or even generally, the case that those 
with specialised knowledge hold power themselves. More in line 
with historical interpretation, rulers have relied upon those 
with knowledge of some sort in order to maintain their rule, 
and it may not be any different in the present situation. 
Giddens points out that technical specialists in the modern 
large-scale enterprise tend to possess a certain degree of 
autonomy over their particular field of competence which takes 
them partially out of the vertical line of authority. But by 
the same token their possibility for exercising real control 
over the organisation is drastically reduced. Significant 
power consists in the capacity to determine or shape policy 
and this virtually always lies in the hands of 'non-specialists' 
who head the organisation. To this Birnbaum adds that those 
who command concentrations of power and property are able to 
employ technical experts for good or for ill. Further, when 
technicians rise to positions of command they cease to function 
solely in that capacity and become men of power. 
Giddens also refutes the view that the 'technocrats' form 
a nascent ruling class in advanced society. Based on the 
evidence of the upper-class and elite formation, the author 
rejects the perspective which asserts that technical education 
tends increasingly to form a qualification for access to 
positions of power, and argues that in capitalist society the 
educational qualifications associated with recruitment to elite 
groupings still tend to be very much those associated with a 
background of material privelege. To quote his own words: 
"What influences elite recruitment is not whether the aspirant 
recruit possesses a degree in physics or in engineering, but 
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that the degree is conferred at Oxford or at Harvard , 
22 * 
Birnbaum suggests on his part that the technocracy is better 
understood as a 'knowledge elite' rather than as a social class. 
and proposes that in order to analyse the phenomenon of power 
in advanced capitalism, it is necessary to, study the relation- 
ship of this elite to other elites in society. Once this task 
is accomplished, a situation emerges in which the knowledge 
elite, far from exercising power, is employed by the political 
and economic elites for purposes different than those of the 
former. The author tells us that the diverse moral legacy of 
those with knowledge makes difficult the constitution of this 
group as a social class. R. Scase23 has contributed to the 
discussion by presenting 'knowledge' as a resource which can 
be exploited for economic rewards in the market. 
The theme of the role of 'knowledge' in advanced capitalism 
has also been developed by Terence Johnson 
24. In locating 
certain professional occupations in the new middle class, the 
author follows G. Carchedi in viewing them as agents of both 
the 'collective labourer' and 'global' capital. The ideas 
of the proletarianisation of professional work advanced by 
Friedson25 and others, and that of the rise of the 'technocracy' 
as a nascent ruling class, are rejected in favour of a structural 
approach which departs not from economic relations of 
distribution, but following Marx, from economic relations of 
production. One result of the continuous revolution in the 
technical division of labour and the application of science 
and technology, says Johnson, is that the product no longer 
rests on individual activity but on the development of a 
compex labour process requiring both manual and non manual 
work. Also, the role of the capitalist has become sub-divided 
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into fractional operations, so the global functions of capital 
are dispersed to agents who are not themselves owners of the 
means of production but whose job is to contribute to mech- 
anisms of control and surveillance in respect of the surplus 
value-producing process. Professional work, says Johnson, is 
best seen in the terms outlined above; it involves functions 
which have certainly become routinised, but remain central to 
capital accumulation. In a way then, profe ssionals. are "both 
labourers and not labourers, exploited and exploiters". 
A common criticism of the post-industrial thesis is that 
its proponents have failed to specify clearly the implications 
of the changes which are assumed to have transformed the struc- 
ture of capitalist society, in particular those related to 
the emergence of new dominant social forces. The criticism 
has been expounded by Birbaum in the following terms: "the 
notion of a post-industrial revolution cannot be used in serious 
discussion unless those utilising it are prepared to do the 
rigorous work of specifying the social forces at work, their 
direction and their consequences for the future of industrial 
society"26. The author further suggests that the objective 
elements of social change, such as change in the production 
system, have not been accompanied by political and social 
innovations. Dther critics, Scase 
27 
among them, have argued 
that to speak of a new social structure is rather Utopian 
and reflects a failure to relate possible developments to 
properties within existing societies. The author refers spec- 
ially to the growth in managerial and professional employment 
which, in his opinion, has not transformed the mechanics of 
market economies. 
77 
Critics of the post-industrial thesis fiercely reject 
the formulation of science and technology as autonomous 
determining factors of social organisation and propose 
instead to study their implications within the broader scope 
of their political context. - 
T. Bottomore28, one of the proponents of this alternative 
approach, has suggested that the social study of technology 
has failed because it generally adopts the idea of technology 
as an abstract or neutral force, observing thus its 'impact' 
on society. This in turn promotes little concern with the 
issue of innovation to increase human equality and enjoyment. 
The author raises some issues which in his opinion are worth 
examining in the study of the practical applications of science; 
to what extent could existing technology eliminate routinised 
human labour? What are the barriers to achieving this under 
capitalism? and finally, How far are people prepared to trade 
certain possessions for reduced labour? 
The post-industrial thesis has gained ascendancy, according 
to Bottomore, due to a certain weakness of political thought. 
Confronted with diverse and complex social and economic 
problems and by governments' failure to act upon these, 
individuals come to relay and support science and technology 
for they seem to provide a certain knowledge; to some extent 
they have become identified with human reason itself. The 
formulation of-science and technology as an autonomous force has, 
in the opinion of D. Dickson 
29 
, reinforced ZIBth century 
conservative views about the process of social development 
and change. These views, which the author terms the 'ideology, 
of industrialisation", assert that industrialisation through 
technological advance is a practical rather than a political 
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necessity. Such a perspective according to Dickson implies 
an objectivity to the process of change and seeks to remove 
it from critical debate; it thus gives a legitimacy to 
policies that appear to promote industrialisation often 
regardless of their social implications. The author tells 
us that this ideology disguises the degree of political 
exploitation and manipulation that has, in almost all cases, 
accompanied industrialisation and hence the development of 
contemporary technology. Reference is made of the assumed 
imperatives of authoritarian discipline, hierarchical organ- 
isation and high specialisation needed to run economic units 
efficiently; in this case the ideology of industrialisation 
hides the purpose of social control that permeate the 
design of machine technology generally. Dickson tells us 
that machines began to be introduced not merely to help 
create a framework within which discipline could be imposed, 
but often as a conscious move on the part of employers to 
counter strikes and other forms of industrial militancy. Even 
the threat of mechanisation, with the implied unemployment 
that this would bring, was often used by the employer to keep 
wages down. Based on the accounts of a XIXth century Scottish 
academic, Dickson describes how manufacturers, confronted 
by militant unions, were led to use technological innovation 
as a strategy for the control of the work force. A typical 
example was increasing the length of the spinning mules, an 
innovation that displaced adult spinners and increased the 
number of their assistants, thereby weakening the factory 
apprentice system and reducing the spinners' authority. A 
second example, drawn again from the textile mill experience, 
was the development of the self-acting mule. Strikes in various 
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factories in the Midlands led local owners to design a 
spinning automaton so as to 'emancipate' the trade from im- 
pending ruin. The invention was patented in 1830 and cost 
about ¬1300. Most of this sum was provided by the owners 
themselves who were finally in a position to simplify 
their respective social administrations through reduced 
personnel and to obtain higher profits due to reduced labour 
costs. In such a situation the entrepreneur benefited and 
the designers became richer while the workers suffered and 
resented the 'Iron Man'. 
Examples like these, according to Dickson, show that 
technical innovations where not developed solely with the aim 
of increasing the efficiency of production - something that 
could have been achieved in many cases without recourse to 
new technology, but as a contribution to the social order 
of the factory. The thesis of the autonomy or neutrality of 
technical change is thus false; an ideology which legitimates 
man's exploitation of fellow man and the natural environment. 
S. rlelman30 has referred to this ideology as 'Machine 
Mysticism' and accuses its proponents of propogating the myth 
of man as the prisoner of the machine. The author rejects 
the understanding of technology as having its own internal 
dynamic limiting man's potential for invention to what is 
pre-determined by the inherent scheme of the machine process 
itself. It is suggested rather that technology and the 
machine are projects which embody the preferences and selection 
criteria of those men involved in their production and design, 
and that it could not be otherwise for there is no way to 
make technology which is abstracted from society. The literature 
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on machine mysticism, says Melman, serves a function of 
status-quo maintenance; for once the machine is viewed 
as an all-powerful source of initiative, society is endowed 
with characterisitics whose perception requires a deep knowledge 
of science. The individual is left feeling helpless and 
without a guide to how to get anything done. The author 
contends that the characterisitic condition of technology 
today is that there are a great deal of airs for accomplishing 
any given task; thus when designing production equipment 
priority can be given to minimising man-hours, or accidents 
to the worker, or fatigue to the worker. It is also possible 
to select or design for machine durability, for reliability, 
or for minimum maintenance requirements. A factory designed 
with an eye toward minimising noise, says Melman, will be 
a different factory from one which ignores that criterion. 
Melman suggests that out of all the possible alternatives 
open for design, businessmen have opted to minimise the total 
money costs of doing a given work to derive profit, and that 
it is taking such a criterion into consideration that we 
can speak of technology as a social ill. Technology, the 
argument follows, has built into it and reflects the given 
social relational system, especially the decision-making 
process on production; for there is no socially abstracted 
means, of production, or other technology. 
In "The Dialectics of Ideology and Technology"31, A. 
Gouldner has characterised capitalism as a historical formation 
where the ruling class faces a special, even unique, kind 
of problem: that of co-ordinating an increasingly complex 
varied and specialised social order upon which it depends to 
assert its domination. The loyalty of the bureaucractic, 
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the economic and the political spheres cannot be ensured 
exclusively through the administration of 'bribes' nor 
'economic rewards', but more importantly through the control 
and exploitation of 'thought'. The author tells us, and his 
initial proposition occupies a central place in this research, 
that never before in a class society did the security of the 
ruling class depend so much on the presence of belief systems 
appropriate to its rule. .... this class is exceptionally 
dependent on ideologies in whose terms its dominance is 
32 
defined as legitimate". The position adopted here departs 
from Gouldner's, however, in his contention that the prop- 
agation of ideology has fallen into the hands of groups within 
the intelligentsia who, in an attempt to find a place for 
themselves in the process of social development, have embedded 
a technocratic consciousness. Gouldner contends that the 
ruling economic class, i. e. the capitalist class, finds 
itself at odds in its effort to make ideological adjustments 
to its routine and special needs: a situation which is made 
worse by this class's separation from the production of culture. 
Contrary to this, it is suggested here, the 'career of ideology' 
(to use Gouldner's phrase) under capitalism is far from 
precarious and that the triumph of the technocratic conscious- 
ness has served to strengthen the 'hegemony' of the ruling 
class, for now the stability of the economic system appears 
to depend on a series of 'technological imperatives'. It is 
also mistaken to imply that the interests of the ruling class 
may be threatened because its ideologues do not share in the 
economic wealth of the system. To this respect, Marx was 
right in indicating that in each historical epoch, inside 
the ruling class, some individuals appear as thinkers or 
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ideologists who make their living chiefly out of this 
activity. The active members of the class, those engaged 
in the actual control of the means of production, remain 
relatively passive and receptive towards the former's ideas 
for they have less time to 'make up illusions' about them- 
selves-33 
It is also erroneous to suggest a separation of the 
ruling class in capitalism from*. the production and propagation 
of culture. R. Miliband 
34 has outlined the variety of means 
used by the dominant classes in order to advance the values 
favourable to their economic interests: an activity, which 
the author stresses, requires a good deal of organisation and 
monetary investment. For "... hegemony is not simply something 
which happens, as a mere superstructural derivative of 
economic and social predominance. It is, in very large part, 
the result of a permanent and pervasive effort, conducted 
through a multitude of agencies, and deliberatEL-y intended to 
create what Parsons calls a 'national supra-party concensus' 
based on 'higher order solidarity"' 
35 Of the values prop- 
agated through these means, the belief in the sanctity of private 
property (and of the right to alienate the technological means 
of production) and the presentation of science and technology 
as politically neutral forces, become important in the present 
research for their possible impact in shaping the technological 
attitudes to be studied. 
What are then the communication channels of the dominant 
classes? Miliband refers first to the 'conservative party'. 
In all advanced capitalist countries, he tells us, there are 
certain parties which are the chosen vehicles or instruments 
of the business classes and of the dominant classes in general= 
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these parties of the right may not be directly run by the 
powerful themselves, but by middle class radicals who receive 
economic support and directives from the former. The ideas 
expressed through party and secondary organisations (youth, 
women, etc. ) are highly functional to the interests of business 
in their defence of the free enterprise system which invariably 
appears linked and is said to be an expression of freedom. This 
and a relentless defence of private property constitute some 
of the central elements of the conservative doctrine (a more 
comprehensive account would have to include 'nationalism', 
'patriotism', and 'racism'); doctrines which invariably are 
powerfully advanced in the form of anti-socialist propaganda. 
Miliband refers also to agencies of political socialisation 
and indoctrination which are directly controlled by, the ruling 
classes. Among them we find well financed 'promotional groups' 
(such as 'Aims of Industry') and most prominently the mass 
media. Technological means of communication such as radio, 
television and the press, persuade society not merely to 
accept the policies advocated by business, but also the ethos, 
the values, and the goals associated with it. Through these 
media, business interests also organise campaigns to wage for 
or against particular policies. Miliband illustrates this 
point with the ¬1298000 campaign launched by individual steel 
companies to prevent their nationalisation before the 1964 
British general election. The nationalisation campaign was 
not confined to the technical merits or demerits of private 
vs. public ownership, much more was made of the virtues of 
free enterprise and the evils of state control and bureau- 
cracy. 
The debate of the implications of technical change, as 
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I have said previously, has been submitted to the treatment 
of these media. The emergent image has been that of the 
assumed dominance of science and technology over the political 
choices open for society: and we can expect that this image, 
together with the principle of the right to administer the 
means of production as a prerogative which derives from its 
ownership, can explain, at least in part, a low propensity 
to organise for control on the part of labour. 
THE STRUCTURE OF ADVANCED CAPITALISM. 
The ideology of capitalism legitimates, however, an irrational 
and contradictory structural formation both in the'realm of 
production and of distribution. Consequently there will 
inevitably emerge competing - even though subordinate - 
'definitions of the situation' and actions disruptive to the 
interests of capitalist production, and at the lowest levels 
of abstraction: complaints, queries, and grudges directed 
against the prevalent socio-technical and rewards systems. 
The conceptualisation of the structure of present day 
western societies as 'irrational' and 'contradictory' as 
opposed to 'knowledgable' and 'classless' adopted here, 
derives from Marx's analysis of the capitalist mode of 
production. 
36 
Capitalist society has of course changed greatly during 
the-last hundred years, and the writings of post-industrial 
theorists forced authors of different persuasion to acknowledge 
the possible impact of new (historic? ) circumstances upon 
the development of a critical (or even revolutionary) con- 
sciousness among the systems' subordinate classes. But to 
argue that the structure of capitalist society has changed 
so drastically as to give way to a distinct mode of production 
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is to turn a blind eye to the wealth of sociological material 
by comtemporary investigators who following Marx's lead have 
reasserted the primacy of capital and class over the organ- 
isational fabric of society. 
Despite state intervention in the economy and political 
democracy, the capitalist market is still anarchic with no 
effective organisation mediating between production and con- 
sumption; a situation which according to K. Kumar37 does not 
direct society's productive efforts towards the satisfaction 
of actual needs. K. Coates 
38 
adopts a similar position when 
he argues against the wisdom of allowing market forces to 
determine the systematic deployment of people and material 
resources; the market alone it is contended has never, and 
will never, meet the housing needs or the health needs of 
large sectors of the population working in even the most 
successful market economies. He tells us: "Since the market 
must necessarily produce an unequal distribution of income and 
wealth there are always within its sway larger or lesser groups 
of people who lack the resources to translate some of their 
basic needs in these and other fields into "effective demand". 
39 
The re-discovery of poverty amidst the supposedly 'affluent 
societies ' of the west, undertaken by Coates, K'and. Silburn, g 
40 
validates Marx's coMntion that the expansion of production 
under capitalism becomes the inventive and ever-calculating 
slave of unnatural and imaginary appetites, for "private 
property does not know how to transform crude need into human 
need" 
41. 
Modern western societies, despite different histories, 
cultures, traditions, and languages, resemble Marx's abstract 
or 'pure' model of capitalism in other respects other than in 
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the irrational character of their markets. These are societies 
in which by far the largest part of all economic activity and 
material resources are controlled by private ownership and 
enterprise, the state owning only a subsidiary part of the 
means of production. Furthermore there is to be found in all 
these countries a relatively small number of people who own a 
markedly disproportionate share of personal wealth and whose 
income is largely derived from that ownership. 
42 This social 
group, together with all those individuals whose job it is to 
manage/administer assets and other property, constitutes the 
'ruling class' of capitalism; a class which according to 
Miliband still utilises the state as an instrument to assert 
its own domination over the rest of society. As has always 
been the case, the author contends, the ruling class does not 
actually govern but confronts the state as a separate entity 
often stressing its remoteness from, even distaste for, 
politics. 
43 What this means, the argument runs, is that business- 
men wish to depoliticise highly contentious issues and to have 
them judged according to the criteria of business; "this may 
look like an avoidance of politics and ideology; it is in fact 
their cladestine importation into public affairs"44 Miliband 
argues that there is no such dislike of businessmen-for political 
office, for, in the United States, they were in fact, the largest 
single occupational group in cabinets from 1889 to 1949, and the. 
same can be said during the Eisenhower years from 1953 to 1961. 
As for members of British cabinets between 1886 and 1950, close 
to one-third were businessmen including three prime ministers. 
Nor again has this group been badly represented in the con- 
servative cabinets which held office between 1951 and 1964. 
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Yet another strategy employed by businessmen in-their 
attempt to control Government is to recruit members of parlia- 
ment into company boards so as to form 'interlocking director- 
ships'. These ensure consonance between political decision- 
making with regard to the economy and the interests of private 
business. In the years 1960-1966, MPs held between them 770 
directorships and 324 positions as chairman, vice chairman or 
managing director of firms. About 90% of these directorships 
were held by conservative MPs 
45' 
The government itself, says Miliband, is by no means the 
only part of the state system in which businessmen have a direct 
say. They also participate and bring their experience into the 
management of the nationalised sector of the economy and more im- 
portantly they exert their influence upon the financial and credit 
institutions of the state. The author acknowledges that business- 
men form only a small minority of the state system as a whole. 
However he tells us that the significance of this fact is re- 
duced by the social composition of the state elite proper: "for 
businessmen belong, in economic and social terms to the upper 
middle classes and it is also from these classes that the members 
of the state elite are predominantly, not to say overwhelmingly 
drawn"'. One main reason for the bourgeois predominance in the 
appointive institutions of the state, is that children born of 
upper and middle class parents have a much better chance than 
the children of other clases to gain access to the type of 
education which is required to be eligible for the positions of 
the state system. In a recent article, Giddens has argued that 
investigation into the proportion of those in elite positions 
with a public school background still provides the most dramatic 
single index of the differentation of the 'upper classes' in 
contemporary Britain; where only about k% of the population 
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receives a public school education but there is no major 
institutional sector where less than half of those in top 
47 
positions are of this background". 
What emerges from this situation is that the policies 
and views advanced by the interests of capital are unlikely to 
be challenged in any significant degree by other elites upholding 
similar values and background, and placed in positions of 
privilege. 
A discussion of the ways in which the interests of 
'capital' still determine the goals and policies pursued in 
industrial organisations becomes important in the context of 
the present research. 
In the first extended sociological treatment of the 
ownership/control controversy in Britain, T. Nichols48 has 
pointed to major conceptual and factual deficiencies in the 
writings of some key theorists : of "managerialism". The author 
is particularly critical of the idea of a 'propertyless/tech- 
nocratic' managerial class' and the assumed clash between the 
shareholders' overriding motive of economic gain and the 
socially responsible attitude of company directors and managers 
in modern capitalism. 
In relation to the claim of managers being 'professionals' 
and 'technocrats', Nichols points to the fact that very few 
British managers have been to university or have obtained formal 
qualifications. The author tells us that the provision for 
management education is still limited in Britain and that existing 
courses have been more common in technical colleges and colleges 
of commerce than in universities. Certainly, provision for 
management education is poor when compared with that in the 
established professions. There is no evidence to suggest, then, 
that managers' skills are derived from a well defined and 
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recognised body of knowledge. Furthermore, there is some 
evidence to suggest that a sizeable proportion of modern day 
directors are anti-management education and, above all, anti- 
management theorists. Based on his own research, Nichols points 
out that managers have deeply rooted beliefs that their firm, 
industry, work force and so on are different and that therefore 
there was nothing to be gained from management bodies. The 
general feeling among Nichols' respondents was that 'you can't 
teach management' and although they were prepared to accept 
that specialist courses (mainly those related to time and motion 
studies) were useful, they were hostile to the teaching of social 
science and organisational theory. Managers criticised 'Human 
Relations' courses for teaching what 'they already knew'; their 
content was perceived to be 'common sense'. If they thought 
these courses taught something other than this, they were 
criticised for being too theoretical. 
Nichols rejects the thesis of managers forming a new class. 
At first sight, he says, it may appear that in contemporary 
society economic differences do exist between propertied and 
non-propertied directors and given that, at bottom, class is 
economically determined, it might be concluded that on these 
grounds alone it would be justifiable to speak of the emergence 
of a new social class. The author says that the nominal value 
of company directors' holdings (estimated at an average of 
£21,000 in 1951) disqualifies them from being termed 'capitalists' 
in any meaningful sense. But according to him, this view may be 
an oversimplification for even if we confine ourselves to the 
economic dimensions of class, it is rarely the case that non- 
propertied directors are in fact non-propertied. In order to 
prove his point the author looked at the distribution of wealth 
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in British society at large. We find, he tells us, that in 1963 
the Inland Revenue classified only 18.5. million of the population 
as wealth holders. Yet, of those, 77% had wealth to the value 
of less than £3000 - the average wealth of those with less than 
£3000 being estimated at ¬100. Thus, even in terms of the nominal 
value of their ordinary share holdings in their own companies, 
corporation managers must often belong to a small propertied 
stratum of British society, a fact that emerges more cleaRLy if 
we were to take into account the shares directors hold in other 
companies, different forms of investment and other wealth and 
property they may hold. "Indeed, were we to exclude those 
directors who are heirs, these so-called non-propertied directors 
would probably be found to constitute one of the largesis(non- 
institutional) shareholding groups..... They share with propertied 
directors an interest in the perpetuation of the private mode of 
production. 1149 
The thesis of the Emergence of a new managerial class is 
subject to one further criticism, this time related to the pre- 
corporate social experience of most directors in modern industry. 
Nichols points out that directors-, and senior managers often have 
a certain similarity of social experience even before their 
working lives commence. A.. substantial proportion of directors, 
for instance, come from the higher social strata and an equally 
substantial proportion, probably over half their numbers, had 
fathers who were in some form of business or industrial management. 
Directors, then, come from families with business connections and 
the majority of them were born into that section of British society 
which, above all others, is characterised by a high proportion 
of shareholders. Furthermore, there are similarities in the 
educational background of directors. Thus, of the minority rho are 
graduates, probably-at least half obtained their degrees at 
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Cambridge and Oxford. Access into the economic elite of 
capitalism conveys a distinctly hereditary character which to 
a considerable degree is incompatible with the meritocratic 
image post-industrial and technocratic theorists would like to 
attribute to it. 
Nichols contends that since most directors are propertied 
and belong to the higher social strata, it is unlikely that they 
will be hostile to shareholders. 
So far, the discussion of the separation of ownerhsip and 
control has been confined to those structural elements of the 
wider society that ensure compatibility between the interests of 
directors and shareholders in modern industry; However, there 
are processes of socialisation within the corporation that help 
to reinforce this trend. 
Nichols accepts that managers may redefine the formal goals 
of the organisation (maximising profits) to fit their own 
personal interests: economic gain, power, prestige and so on. 
But he points to the existence of factors leading to conformity 
in role-performance. The attainment of high office, for instance, 
depends to a large extent on the managers accepting the organ- 
isation's values and objectives as their own. Thus, though 
managers have their own career concerns and may monopolise 
various technical competences and sources of information which 
might serve to limit the range of options open to boards of 
directors, conceptions of expertise are generally defined within 
the framework of organisational policies. Even at the lowest 
levels of the management hierarchy, specialisms come to be de- 
fined in terms of their relevance for the effective pursuit of 
organisational objectives. To quote Nichols: "It is possible 
that those who occupy positions in various management specialisms 
may develop sub-unit ideologies which set up strains toward the 
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over fulfilment of their role in the context of the organisation 
as a whole. However, recent advances in performance measurement 
would seem to add credence to the classical (but now almost un- 
orthodox view) that managers are unlikely to be promoted for 
selling goods that cannot be produced, for producing those that 
cannot be sold, or for pursuing other well documented forms of 
self and departmental aggrandisement"5° Managements' performance 
is assessed, then, essentially by economic criteria and so the 
orientations they may bring with them to the corporation are 
likely to subsume to shareholder expectations. 
Even if we assume that managers begin by regarding their 
compliance with organisational goals as no more than a means 
to their own ulterior ends, the possibility cannot be ruled 
out that they will, in time, come to regard them as terminal 
values; managers learn that fulfilment of their personal ends 
can only be achieved by fulfilment of the corporation's own goals. 
In short then, managers at all levels of the executive 
hierarchy are likely to be more closely involved in the process 
of profit making than in policies of the 'Social Service' variety. 
Giddens argues also against the idea of a sharp demarcation 
between 'ownership' and 'control', for many 'professional' managers 
do own a sizeable proportion of the shares offered by the companies 
they work for and of other companies. The 'managerial revolution' 
and the 'application of knowledge' to productive technique, says 
he, account only for a new 'mediation of control' in capitalist 
society and must not be thought to represent a movement towards 
the 'institutional mediation of power' in those societies". 
51 
In referring to whether the advanced societies of the west 
still exhibit a capitalist structure, Giddens has suggested that 
the existence of a property-owning 'upper class' (even if this 
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is not necessarily a 'ruling class') is a basic phenomenon 
separating these societies from socialist types and certainly 
from the image of post-industrialism. In terms of the distri- 
bution of power, it is argued, property ownership remains of 
primary importance within the economic order, for in spite of 
the vast extension of the public sector; "it is still true that 
the pursuit of returns from investment of one sort or another is 
the basic motor of the economic system as a whole"52' 
The unprecentented growth of the service sector of the 
capitalist economies constitutes, according to Bell, one of 
the main trends in the movement from the old industrial system 
to the new post-industrial society. He makes much of the fact 
that modern societies are becoming predominantly middle-class 
and about the agreeable nature of the tasks required by the new 
occupations. However, Kumar critically points out that the 
change involving the continuous growth of the tertiary sector 
has occurred in both the United States and England from the 
beginnings of their industrialisation: "thus in the case of 
England, between 1750 and 1850 manufacturing and services both 
expanded at the expense of agriculture, but the service sector 
already showed a rather quicker rate than manufacturing both in 
terms of employment and productivity". 
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A second phase can be 
recognised from 1850 onwards with service employment increasing 
much faster and gaining numerical ascendancy over the economy - 
than the secondary, but with decreasing productivity. The 
author stresses also that in no case of industrialisation 
(apart from the case of English early industrialisation) did 
the industrial workers constitute the majority of the work force; 
and that consequently Bell's contention that blue-collar employ- 
ment has fallen below the level of white collar, in numbers, 
places the thesis of post-industrialism on very shaky ground. 
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It is also suggested that many of the jobs offered by the 
service industries are of a manual - often menial - nature 
and must not be classified otherwise. With regard to the 
actual non-manual occupations of the service sector, the 
author rejects Bell's and Fuch's representations of them as 
interesting, skilled and socially rewarding. Quite the 
opposite, the process of continuing 'rationalisation' of the 
business ; enterprise has conquered the office calling for routine, 
unskilled, closely supervised and highly sub-divided tasks which 
are performed in increasingly large and impersonal economic units. 
The work environment of the XIXth century clerk, allowing for 
face-to-face contacts with the boss and prospects for promotion, 
has been, then, eroded (much less improved) rather than re- 
affirmed. 
The existence of large numbers of white collar employeeb. 
under capitalism does not constitute then a radical break or 
discontinuity with past history but the peristence of a long 
established trend. Furthermore, the true explosion of this 
type of employment has occurred at the bottom of the bureau- 
cratic heirarchies where conditions are far from those described 
by Bell and others. 
In his'Critique of Political tconomy', Marx referred to 
the middle classes as a constantly growing group who stand in 
the middle between the workers on one side and the capitalist 
anad landed proprietors on the other side, who are for the most 
part supported directly by revenue, who rest as a burden on the 
labouring foundation, and who increase the social security and 
the power of the ten thousand54- Although the occupations of 
the middle classes have diversified enormously Marx's description 
of the economic and political situation of this class applies, 
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still to advanced capitalism. With regard to their economic 
situation, the members of this class, in their majority, do 
not own means of production, and the activities performed by 
them are not conducive to the production of surplus value. 
As to the political loyalties of this class its influence has 
been, in the main, a conservative one. 
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Even amongst the lowest ranking white collar employees, whose 
situation has become 'proletarinised' there is to be found a 
definite dislike for and recoil from, working class -politics 
culture, and organisations. The explanation of this, according 
to D. Lockwood 
56, lies in the fact that clerical workers, 
as compared to manual workers, enjoy - despite society's 
tendency towards increased bureaucratisation - certain 
privileges from their market situation: relative job security, 
higher incomes, and better career prospects. The day to day 
experience of white collar work, says Lockwood, helps also 
in the formation of contrasting class attitudes. The author 
refers in this connection to the better material environment of 
the office, to the opportunities for frequent social inter- 
action between clerks, and to some organisational arrangements 
which enhance the status of non manual work (payment in the 
form of salary as opposed to wage, exposure to a different 
system of time-keeping, separate facilities for eating and 
for entering the premises, and others). 
The process of erosion of these differentials, brought 
about by further 'rationalisation' has lent impetus to the 
unionisation of non-manual workers, something uncommon during 
the XIXth century. However, the political implications of 
this trend must not be over-emphasised in relation to the 
development of a solidary consciousness with the working class. 
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For, as Giddens 
57 
points out, instances of 'union mixing' 
are the exception rather than the rule, and white collar 
trade organisations generally display a quite marked degree 
of separation and antagonism towards their blue collar counter- 
parts, even when they are nominally attached to the same 
federations. Differences in income and status with respect 
to the working class have prevented, then, the clerical element 
from identifying with the industrial proletariat as the truly 
subordinate classes of advanced capitalism (a structuration 
favoured by Miliband), being drawn instead into the politics 
and values of the more "established" and "old" middle classes. 
The "irrational" character of capitalist society is 
revealed in full at the lowest ranks of its social structure. 
Despite the highly diversified nature. of the working class 
in advanced capitalism, a product of the variety of skills 
and technical environments called for by modern industry, 
this class remains everywhere a distinct and specific social 
formation by virtue of a combination of characteristics which 
affect its members in comparison with the members of other 
classes. The most obvious of these characteristics is that 
here are the people who, generally, get least of what there 
is to get, and who work hardest for it; furthermore it is 
from this class that are recruited the unemployed, the aged- 
poor and the chronically destitute. 
Poverty, as L. Benson 
58 
argues, is still class poverty; 
discrimination in the way of income and services becomes 
cumulative as an individual moves down the class order. 
This unequal distribution of material rewards has been 
increasingly well documented in the case of Britain in recent 
years and for that reason my presentation will remain brief, 
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confining itself to an outline of the main areas of adverse 
opportunity for members of the working class. We may refer 
first to the allocation of housing resources where the owner- 
ship and quality of housing varies markedly between classes, 
the working class generally renting properties which tend to 
concentrate in the seedy quarters of cities. Class inequality 
becomes patent also in the educational opportunities of middle 
and working class children, the latter faring worst in the 
contests which ensure access to higher education and subsequent 
entry into non-manual occupations. J. Douglas 
59 has studied 
in detail the influence of the home environment over the school 
performance of children of both classes and concludes from 
his analysis that even if we hold certain factors constant like 
size of the family, work experience of the mother, and so on, 
middle class children win scholastic preference with a regular- 
ity which shows that these various influences do not typically 
pull in different directions. Even where some degree of 
social mix is achieved within the school, streaming is a means 
by which class differences re-assert themselves. Despite much 
opposition to the elitist character of the educational system 
in Britain, the trend towards universal comprehensive education 
has not advanced much. The existence of selective institutions 
for the education of children of different classes has helped 
to perpetuate, then, the class character of the structure of 
advanced capitalism. 
Even in areas of supposedly universal provision, such as health, 
there are still marked class inequalities. 
60 For example, the 
most prestigious research and teaching hospitals are located in 
the middle class south-east. Even more fundamentally, 
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individual members of the working class tend to die earlier, 
have a higher rate of infant mortality, and suffer more often 
from complaints such as stomach ulcers and heart disease. 
Further, working class individuals are exposed to such 
occupational hazards as pneumonconiosis and asbestosis (among 
many others), which are associated exclusively with manual 
work. The existence of the private practitioner and of the 
private hospital have seen also to this unequal distribution of 
health. 
The opportunities of manual workers to move out of the 
ranks of the working class are rare indeed, for the occupational 
and educational experiences of these individuals are not well 
suited to the exercise of administrative authority and the 
social system of the office. Blau and Duncan 
61 
report in 
this connection for a large sample of American workers, that 
their first job was decisively correlated with occupational 
destination at the height of an individual's career. Goldthorpe 
and Lockwood 
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report for Britain that for those who leave 
non-selective secondary schools at the age of fifteen for a 
manual occupation, this kind of work is becoming more than 
ever before a 'life sentence'. The authors argue that it is 
precisely the growing importance of education for occupational 
placement which makes difficult the possibilities of 'working 
up from the bottom'. Rates of social mobility usually conceal, 
according to Parkin 
63, 
the very modest distance travelled. 
Most of the movement takes place between what the author calls 
the 'buffer-zone', of skilled manual and lower white collar 
occupations, with long-range mobility in either direction 
tending to be uncommon and consequently sociologically 
unrepresentative. 
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Rates of inter-generational mobility are higher than 
those applying to intra-generational movement, a result of the 
process of economic expansion which creates more white collar 
and skilled manual jobs. However, as Miller's 
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findings 
reveal, the fact that about a quarter to a third of manual 
workers' children move into middle-class occupations, does not 
truly reflect the closedness of the class system under capital- 
ism. The author suggests that if we pay attention to the 
pattern of downwards mobility it becomes clear that those 
favourably placed in the class hierarchy are much more able to 
protect their children from social descent. We must conclude, 
then, that the movement across class boundaries, as it has 
occurred in western societies, leaves the essential character 
of their social structures untouched. 
Inequality is, then, a 'structured' social phenomenon 
adversely affecting those individuals whose labour creates 
most of society's wealth. It is this appropriation of the 
fruits of labour by the owners of the means of production which 
Marx 
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proposed as the basic contradiction of the capitalist 
system. The industrial worker in advanced capitalism enters 
the production process in the same manner as his XIXth century 
counterpart; propertyless and in search for the sale of his 
labour power. Furthermore, once in employment, the modern 
producer remains in opposition to the product of his labour 
which is alienated from him and its value realised in the form 
of private profit by the capitalist. The worker is engaged 
therefore in an activity that neither belongs to him, nor 
represents the satisfaction of a need. Work in the modern 
factory is no more voluntary than it was in the days of early 
industrialisation; a fact that is demonstrated by the need to 
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introduce ever more sophisticated strategies of labour control, 
industrial relations, and incentive schemes of various types. 
Labour is still forced labour, as M. Mann 
66 
puts it; "if the 
workers must be coerced to work, they must experience work 
deprivation". 
THE POLITICAL ROLE OF THE WORKING CLASS 
IN ADVANCED CAPITALISM 
The exploitative and estranged nature of capitalist 
production would, according to Marx 
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, impel the industrial 
proletariat as a class to oppose the economic and political 
power of the bourgeoise; a conflict which expressed itself more 
radically during the endemic crisis affecting the system as a 
result of the dislocation between production and consumption. 
The outcome of this antagonism, it was further argued, would 
be the establishment of a new socialist order where the 
elimination of private property assured the rational satis- 
faction of actual needs. 
The history of capitalist development, particularly since 
the second half of the present century, has not revealed 
however, the revolutionary tendencies predicted by Marx. Class 
antagonisms, as post-industrial theorists are eager to point out, 
no longer occur with the intensity that characterised them in 
the-emergent period of working class organisations, and have 
become institutionalised in a system of 'industrial democracy'. 
The reasons expounded by these authors for the amelioration of 
conflict have been examined here already in some detail. To 
recapitulate; rising standards of living for workers, the advent 
of political democracy, the separation of ownership and control, 
high rates of upward mobility and a general concensus about the 
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need for sustained economic growth, along with the acceptance 
of 'technological imperatives' that make growth possible. 
In the present survey of the economic and social structure 
of advanced capitalism I have tried to demonstrate, however, 
that the interpretation of the trends recognised by post- 
industrial theorists is in the main inadequate, and that in 
some cases the factual description of these trends does 
injustice to some sociological research. 
As against the picture of an open and rational society, 
I have stressed the fundamental role still played by private 
economic interests in the direction of society, the reality of 
capital concentration and exploitation, the closedness of the 
capitalist class structure, and the alientation produced by 
technocratic theories of social development. If it is accepted 
that these material and cultural conditions prevail, and that 
their outcome is structured social inequality, the notion of a 
society rid of class conflicts and class antagonisms becomes 
very dubious. More plausable seems the proposition of European 
post-industrial theorists that class conflicts have been 
'suspended' - not eliminated - as the old crisis cycle of 
capitalism has been replaced by permanent inflation and a 
chronic deficit in the public budget. There is reference also 
in these writings to the powerful channels the ruling classes 
make use of in order to impose their own views of the world 
(ideology), and to the effects of increased consumerism. 
Although European post-industrial scholars acknowledge the 
exploitative nature of the system, they too have concluded from 
their analysis that the working class can no longer be regarded 
as the privileged agent of social change; a view voiced also 
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by many authors who have pointed to the reformist character of 
social democratic parties, and to the 'economism' of trade 
union organisations. 
M. Mann 68 has argued, for instance, that very few 
important working class movements have pursued the all embracing 
goal of controlling industry and society with any conviction. 
Instead, he tells us, industrial action has generally split off 
from political action, and the former itself has split into 
two subordinate and separated spheres; the fight for higher 
wages (associated with an 'instrumental' orientation to work) 
and demands for a certain measure of job regulation. The 
incapacitation of the working class is a result also, according 
to Giddens, of the highly diversified composition of the labour 
force in advanced capitalism, the market capacity of the skilled 
worker being typically superior to that of other workers, a 
factor widely influencing union formation and stimulating 
inter-union conflict. The persistence of skilled labour and 
subjection to the requirements of contrasting socio-technical 
systems have been presented, then, as an importance source of 
differentiation within the working class as a whole. 
The prevalence of an 'instrumental orientation' among 
members of the working class, has been explained by A. Fox 
69 
in terms of the impact of various socialising agencies. 
According to the author, one such massive agency is the 
experience of work itself. Most jobs, and particularly those 
in the lower ranks of the occupational hierarchy offer 
extrinsic rather than intrinsic rewards. As a consequence, 
large numbers of people expect work to be burdensome, restrict- 
ive, monotonous and often irksome, involving subjection to the 
control of others. In such a situation, it is argued, men 
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will express a preference for 'consumer' rather than for 
'producer' values'. 
A second major socialising influence, says Fox, can be 
recognised in the values of sub-cultures. In this case, 
working class sub-cultures. From the earliest age, children 
of manual wage earning families are likely to be absorbing 
from parents, relatives and older siblings a multitude of hints 
and cues as to the expectations that is appropriate to entertain 
about work. Since manual workers are conscious of having to 
struggle to survive they are bound to make 'income' their most 
urgent preoccupation and to impress this orientation on other 
members of the community. Considerations such as 'interest' 
and 'responsibility' take a secondary place and may be thought 
of as luxuries that can be dispensed with. 
Fox contends that the tendency to-see work in terms of its 
instrumental values has been greatly strengthened by certain 
characteristics of modern, industrial, consumer-oriented 
society. For instance, the culture and ideology of such 
societies promote high expectations of a constantly rising 
standard of living, and this increasingly diverts the individual's 
interest away from intrinsic rewards to the extrinsic factor of 
good wages. Industry, business and commerce, with their 
indirect and direct control over the mass media, encourage the 
idea that the sole purpose of production is consumption. 
According to Fox, governments have also come to stress 
'output' to the eXclusion of other factors in work. The 
economic apparatus of the modern capitalist society, statesman 
like to remind the public, cannot stand still; it must grow or 
be threatened with instability. "Thus, supposedly trapped 
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within the pressures of their own dynamics. Such societies 
incessantly promote consumption as the supreme good; if not at 
home then in export markets abroad". 
7° 
Men are encouraged to 
consume in order that the institutions of production be 
preserved in a healthy condition. If intrinsic rewards are 
possible in the work situation, they are seen as merely 
incidental by-products; any thought of achieving them at the 
cost of growth becomes unthinkable. 
Given values like these, says Fox, there is no cause 
for surprise that the working class in all countries has 
accepted the competitive, acquisitive and possessive conception 
of human nature and social relations, and the idea that the 
overriding purpose of society is the creation of ever greater 
material wealth. 
Yet despite the picture of working-class apathy and lack of 
enthusiasm for collective ends, the position maintained here is 
that the economic and political life of capitalist societies is 
still primarily determined by the confrontation between this 
class and that which owns and controls the material means of 
production. As R. IMiliband puts it: "In fact the political 
process in these societies is mainly about the confrontation of 
these forces and it is intended to sanction the terms of the 
relationship between them. " 
71 Following a similar line of 
argument, Bottomore 
72 has contended that in the European 
industrial countries the major political conflicts are closely 
and continually associated with industrial conflicts; a 
persuasive view once we note the issues which generally appear 
the most controversial in the manifestos and programmes of 
political parties both right and left: the 'power'of the trade 
unions, the right to strike, picketing, workers participation 
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in management and others. 
There is reason to believe also, that the working-class, 
potentially, represents the main force making for change in 
advanced capitalism. In the first place empirical evidence 
seems to support the thesis that industrial workers in Western 
Europe identify themselves as members of a 'class' and orient 
their participation in trades, social, and political organ- 
isations accordingly. The evidence presented by Goldthorpe and 
Lockwood 73 in the Luton studies gives a clear indication that 
despite the relative 'affluence' of the motor-car workers 
interviewed, the sample had not assimilated, in the main, 
middle-class values and attitudes. The authors point to the 
fact that affluence did not diminish the degree of the workers' 
attachment to unionism, nor did it affect their traditional 
support for the labour party; an organisation which they 
perceived as being the party that stands for the ordinary 
working-class people like themselves. The Luton studies 
showed also that the patterns of community life found among 
the respondents were similar to those typically associated with 
working-class life. Social contacts with kin (in spite of the 
limits set by distance) were still prominent in the social 
lives of the couples studies. They avoided close contacts 
with white-collar persons and did not seek membership in 
middle-class clubs and organisations. The refutation of the 
thesis of 'embourgoisement', shows then that even amongst the 
more affluent sectors of the working-class, there is to be 
found a high degree of class consciousness. 
The possibilities of an explosion of working-class 
consciousness in the direction of socialist aims has been 
highlighted by T. Bottomore 74. In his study of 'Classes in 
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Modern Society', the author suggests that there are several 
influences at work in the western industrial societies which 
sustain ideological controversies over the future form of 
society, and that lend support to the socialist doctrines of 
the working-class. It is argued that, although workers may 
enjoy relative freedom in the sphere of consumption, their 
situation within the enterprise remains disadvantageous and 
that, due to this, trade union organisations will not cease 
to formulate demands which, even if reformist in character 
(shorter hours, higher wages, longer holidays, and greater 
control over the policies of management, the right to work and 
others), take labour close to the aims of classical socialist 
thought. According to Bottomore, another important trend 
weakening the capitalist form of organisation is the more 
general acceptance of public ownership of industries, public 
management of the economy, and public provision of a wide 
range of social and cultural services. 
Equally in writing about the political prospects of the 
working-class, Westergard and Resler have asserted that 
although there is no automatic translation of class 'in itself' 
to class 'for itself', there exists a predisposition against 
capitalism firmly inherent in the condition of labour and 
that working class organisations have always "maintained 
allegiance of a sort to a socialist vision of a sort. " The 
authors suggest that support for the status-quo is inevitably 
precarious being undermined by periods of industrial unrest 
which have become more common in the 60's and 70's. The 
possibility exists also, according to the authors, that the 
capitalist order may fail to sustain a situation of raising 
expectations of wage and comfort for all, and that consequently 
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the present order would be radically challenged. The signs 
of a capitalist crisis, according to Gamble and Walton, 
76 
are 
already clearly visible: permanent inflation, mounting unemploy- 
ment, shrinking markets, low investment and falling profit- 
ability, together make for a highly unstable system. 
TECHNOLOGY AND SOCIAL CHANGE 
There is still another element which must be taken into 
consideration in any account of the transcendence of capitalism. 
I am referring here to the continuing development of the 
material forces of production, a process which is affecting the 
highly industrialised nations of the West in the form of 
higher automation. The ways in which these developments may 
adversely affect the condition of the working-class in the West 
have already been examined, but it remains to tackle the more 
sociological implications of social conflict and change 
deriving from them. 
The 'progressive' nature of technological innovations was 
proposed by Marx 
77 in his model of historical change. According 
to this model, a social system experiences a change of structure 
(revolution) when new powers of production develop which can 
no longer be contained within the existing form of economic 
organisation (social relations of production). In the case of 
the transition from feudalism to capitalism, the bourgeoisie 
emerged as the new dominant social class due to its association 
with and control over a novel mode of production. In the case 
of the transition to socialism, Marx envisaged an internal 
breakdown resulting from the fact that capitalism is inherently 
unstable. Change in this instance was seen to depend on the 
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political mobilisation of a subjected class (the proletariat) 
which finds itself determined by an established mode of 
production. 
This second view is favoured by many contemporary radical 
scholars for whom the revolution will not have as its basis 
the progress of technology, but, as T. Bottomore78 has argued, 
the strains produced by economic crises, the accumulation of 
misery, and the conscious acceptance by the proletariat of a 
doctrine which formulates a new social ideal. Marx's writings 
about the transcendence of capitalism contain, nevertheless, 
explicit reference to the historical significance of the 
development of new production techniques. In the Communist 
Manifesto79, for instance, the author proposes that the 
burgeoisie cannot exist without constantly revolutionising 
the instruments of production; a need deriving from the un- 
certainity of the system. This process was held to bring about 
a set of conditions (concentration of the means of production 
and property, immence material wealth) incompatible with the 
bourgeoisie order itself. As Marx put it: "The conditions of 
bourgeoisie society are too narrow to compromise the wealth 
created by them. 1180 Technological change played, then, a 
progressive role in Marx's writings, calling for the eventual 
transformation in the whole relations of society. 
Even though the political and social conflicts generated 
by the contradictions of capitalist development may have been 
'suspended', new powers of production are being developed 
within that system to make their future application a matter of 
heated controversy between sectors of capital and labour. It 
must be noted that, although the displacement of labour has 
been a tendency accruing to machine production since the early 
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days of industrialisation, large scale automation in all branches 
of industry will augment drastically the capacity of capital 
for self-expansion. That is, capital will no longer appear 
as 'wed-up labour'. 
The effects of such a situation within the context of a 
society, where the profit-making motive prevails and where 
business interests have made plain their hostility towards 
significantly reducing working hours and the introduction of 
comprehensive job-rotation schemes, will no doubt be detrimental 
to the conditions and aspirations of the working-class. 
Automation will affect also the security and prospects of 
white collar workers, for it is in the realm of the office 
where some of the more dramatic innovations of the new 
electronic technology are beginning to be implemented. 
. How to distribute the wealth created through a techno- 
logical macro-complex which increasingly displaces labour and 
denies the young reasonable chances to enter work? Can such a 
complex create wealth in the first place? These are the 
questions pervading now the agendas of manual and non-manual 
trade union organisations. The answers provided to these 
questions will probably, shape the future form of society; 
hence the present attempt to study the ways in which workers 
employed in a variety of industrial settings perceive the 
nature of old and new technical arrangements, the probable 
impact of increased technology over their job situation, and 
the forces that lie behind these changes. 
The view from the shop-floor becomes important, for it is 
here that the new production techniques will confront workers 
in concrete negotiable situations. Government policy regarding 
technological advance cannot do more - under capitalism - 
than 
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to create a climate favourable or unfavourable for capital 
investment on certain areas of innovation. But innovations 
themselves make their appearance on the market in a highly 
fragmented fashion and so it is up to trades union represen- 
tatives and working men in each particular firm to secure what- 
ever conditions they think appropriate in relation to a changed 
technical environment. 
The present study is not concerned only, then, with the 
impact of technology (in its knowledge and operational form) 
on the day-to-day activities of workers but, following G. Esland 
et al, with the ways in which these activities and experiences 
influence the development of politically relevant knowledge 
and values among those involved, and the ways in which work; 
experiences and events are defined by generally accepted 
logics of rationality, instrumentality, and professional 
authority. 
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The idea that technology imposes its own 'imperatives' - an 
idea well buttressed through the communication channels of the 
'culture industry' and integral part of the ideology of advanced 
capitalism - will affect, no doubt, the ways in which 
technological innovations are perceived and negotiated. 
Decisions and events which result in large-scale deprivations 
(lay-offs, redundancies, etc. ) are being depoliticized and 
represented as the inevitable results of modernisation and the 
need for improved efficiency. Unemployment, dying skills, the 
contamination of the environment, all appear as the price that 
must be paid for progress. 
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A survey of the structural and superstructural elements of 
advanced capitalism directs our attention to various important 
issues in the treatment of . technology: 
FIRST It raises the question of the private ownership 
of both the material means of industrial production 
and the knowledge of industrial processes. 
SECOND It shows that, despite changes in the institutional 
mediation of control, industrial organisations are 
primarily concerned with generating profits, and 
that any other considerations such as the public 
good, safety at work and others take a secondary 
place. 
THIRD It suggests that, given their membership of the 
higher social strata, managers are likely to be 
more closely involved in the progress of profit- 
making than in policies of the social service. 
variety. 
FOURTH It points to the prevalence of an 'instrumental 
orientation' among members of the working class 
and to various agencies which promote the view of 
work in terms of extrinsic satisfactions only. But, 
equally, it shows that working class compliance 
with the values of the system may be threatened 
if capitalism fails to meet popular expectations 
of rising standards of living. 
FIFTH It stresses the importance of technology and 
technological change in the generation of class 
conflict in advanced capitalism. 
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SIXTH It discloses the ideological implications of the 
supposedly neutral 'imperatives' of technology, and 
warns about the impact of this ideology over 
technological perceptions at plant level or any 
other societal level. 
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ý. METHODOLOGY 
Having established the aims of the project, I would next 
like to outline the methodological considerations upon which 
it is based. 
1. RESEARCH MODEL 
Following are the themes through which an alternative 
understanding of the impact of technology can be achieved. 
These are : - 
(a) Organisational goals and Managers' Involvements 
at Work 
Since the present research deals primarily with 
the experiences and deprivations of the shop-floor, organis- 
ational goals and managers' involvement are treated by reference 
to the structural characteristics of the wider society only. No 
attempt is made empirically to uncover information on these 
issues. 
In connection with this, the critical account of 
post-industrial and technocratic theories presented in Chapter 
2 directed our attention to the motive and purpose of organ- 
isations in advanced capitalism. As against the image of the 
'social corporation' preoccupied with the public good, I 
emphasised the profit-making goals that still characterise 
industrial concerns and the exploitive role which technology 
plays in organisations and society at large. It was also 
shown that directors and managers down the career ladder are 
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more likely to identify with shareholder interests than with 
other interests they may come to recognise. 
The administration of the interview schedule to 
managers will proceed by recording the samples' perceptions of 
technology insofar as they provide knowledge of its appropriate- 
ness or otherwise for the goals of the organisation and its 
implications for the workers in the enterprise. I will try 
to find out the labour requirements, control systems and the 
conditions (contractual, physical) associated with different 
production arrangements and those likely to result from changes 
in the technology of the firms. 
Interest will lie with social interaction and 
presentation of interests between those managers (generally 
above first line supervision) close to production and workers, 
not with how these processes occur between managers themselves. 
Every effort will be made to include Production Managers, Chief 
Engineers, Methods Engineers and Machine Designers in the 
sample. It was decided to interview Personnel Managers also; 
through their accounts I could obtain a picture of employee 
training programmes, grading systems and the quality of 
industrial relations in the firm. 
The managers will be asked to define the company and the 
company's technology, how products are manufactured, quality 
of indutrial relations in the firm, any significant change of 
plant and equipment and the consequences, the effect of 
technology on five administrative dimensions (payment systems, 
spans of control, formalisation of rules, degree of special-. 
isation of activities and manager-worker relations), 
technological perspectives of the company, type of training 
received and work experience. 
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Through the information thus collected, I hope to uncover 
managers' "common-sense" definitions of technology and the 
implications seen to follow from them. 
(b) Workers' Orientations 
A study of the impact of technology must proceed by 
specifying the work priorities which participants bring to, 
and develop within the organisation. In this way the researcher 
avoids looking at certain dimensions of the industrial situation 
which may be of no avail to those involved. 
In Chapter 21 referred to a number of socializing agencies 
that promote a view of work as having no value in and through 
itself. Work is seen in terms of its instrumental character, 
as a means to obtain economic rewards. The significance of 
this in the present context is that we can expect "getting a 
good wage" to appear as a high priority among the workers in 
my sample; economic considerations will, in all probability, 
be the main criteria by which they evaluate the quality of 
their job. 
But this "instrumental" orientation stands under permanent 
threat from the notion of individual personality development 
which is a significant strand in the Western cultural heritage. 
1 
As a result, men are sensitive to the intrinsic rewards derivable 
from work and may experience discontent if deprived in this area. 
The organisation of work in the modern enterprise - based 
on time study, an extreme division of labour and other criteria 
of profitability - inhibits the satisfaction of intrinsic 
rewards and reduces notions of variety, choice and respons- 
ibility to low priority aspirations. These aspirations are less 
strongly held or seem unrealistic and beyond reasonable hope of 
realisation, but they may nevertheless profoundly affect the 
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individual's behaviour at work. This has been demonstrated by 
W. W. Daniel who, in a pilot study of process operators, found 
that although the men were attracted to the job because of high 
pay, security and good working conditions, it was the oppor- . 
tunities to use mental ability and experience in problem resolu- 
tion and learning that were the main sources of satisfaction on 
the job. 
2 
The orientations which have been examined so far relate 
to the nature of work, its accompanying social relations, rewards 
and pespectives. These quantitative and qualitative dimensions 
of work are determined by decisions made both inside and outside 
the organisation, and insofar as and individual aspires to 
improve his position in respect of one or more of these dimen- 
sions, he may be said to have 'substantive' orientations. 
3 
The task of uncovering the substantive orientations and 
work priorities of the men in my sample is two-fold. First, 
I will find out their more abstract aspirations (those they 
pursue in any job), and secondly those aspirations that emerge 
from their experience of the organisation. With respect to the 
former, workers will be asked to specify the three most important 
factors that in their opinion make for a good job and to grade 
them according to their priority. The dimensions thus obtained 
will be ordered by applying a mean rank test. But other aspira- 
tions will emerge from the particular situations which workers 
face in the factory. Since these aspirations are difficult to 
uncover through quantitative methods, they will be identified 
after careful consideration is given to the respondents' accounts 
of life within the organisation. 
Besides having substantive orientations, the individual 
may also be said to have orientations towards the nature of 
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decision-making procedures. In other words he has 'procedural' 
orientations. 
' The range of possible aspirations is wide. He 
may seek the right simply to be informed of proposed decisions 
in the hope that his reactions may be taken into account; or: toý 
protest against decisions when made or to make suggestions before 
they are made; or to participate jointly directly or indirectly 
through representatives, with management in actually making them, 
or to make them in concert with his fellows and impose them on 
management. 
This study will concentrate particularly on those procedural 
orientations which involve the negotiation of technology (methods, 
conditions, times, grading) and technological change (implemen- 
tation of new equipment, designs, components, materials). 
Through this, I intend to discover the ways in which men 'act' 
on different production arrangements and attempt to control 
them. 
But not all attempts to control technology will follow 
these lines. H. Beynon's study of motor car workers5 and that 
of Bensman and Gerver already mentioned here6 have shown the 
variety and extent of 'illegal' activity which men engage in to 
protect and advance their interests and aspirations. Thus, any 
investigation of the impact of technology must take into account 
this area of the mediation of formal organization. I propose to 
investigate why illegal technologies come into being, what they 
consist of, and the ends entertained by those involved. 
Up to now we have considered the nature of "substantive" 
and "procedural" orientations to work and the ways in which the 
study will attempt to gain knowledge of them. But it remains 
to investigate their relationship to the job careers and 
community background of the sample. 
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The importance of extraneous factors in the analysis of 
work settings was highlighted in Goldthorpe et al. 's study. of 
the "Affluent Workers"? where it was argued that the highly 
instrum, ental orientation typical of the men in the sample 
derived from their privatised community existence. The same 
concern with outplant influences is found in E. Chinoy's 
"Automobile Workers and the American Dream"8. This work showed 
that men seek in their jobs to satisfy desires derived not only 
from patterns of social interaction with co-workers but also 
from their experience as members of the community and the 
wider society. The inconsistencies between the American success 
ideology (stressing ambition, inventiveness, responsibility, 
leadership, independence and affluence) and the harsh reality 
of the automobile worker's situation had a definite effect on 
the men's industrial behaviour; it redefined their aspirations 
in terms of more modest objectives, like promotion to a slightly 
less monotonous task. Chinoy suggests that the adoption of 
specific aspirations follows the life cycle: but by the time 
they near retirement, success means little more for most workers 
than ensuring security in their old age. 
But it was in D. Lockwood's "Sources of Variation in 
Working-Class Images of Society"9 that the idea of the influence 
of 'external' factors reached its most elaborate formulation. 
The author identified three types of community experience and 
outlined the political outlooks emerging from them. 
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Involvement Interaction and 
in job Identification 
with workmates 
Deferential +- 
Proletarian ++ 
Privatised -- 
Interaction and 
Identification 
with employers 
+ 
FIGURE. 10. Images of Society and Work Situation. 
Source: Reprinted from M. Bulmer (Ed. ) 
"Working Class Images of Society", Routledge 
& Kegan Paul Ltd. 1977, p. 24. 
The most highly developed forms of proletarian tradition- 
alism, says Lockwood, seem to be associated with industries 
which tend to concentrate workers together in solitary commun- 
ities and to isolate them from the influencies of the wider 
society. Workers in such industries have a high degree of job 
involvement and strong attachments to primary groups that possess 
a considerable autonomy from technical and supervisory constraints. 
Shaped by occupational solidarities and communal sociability the 
proletarian social consciousness is centred on an awareness of 
'US' in contradiction to 'THEM' - 'them' being bosses, managers, 
white collar workers and ultimately the public authorities of 
the larger society. Hence, the dominant model of society held 
by the proletarian traditionalist is more likely to be a dicho- 
tomous or two-value power model. 
According to Lockwood, our knowledge of the 'deferential' 
worker is rather skimpy but it may be assumed that the model of 
society held by them is a prestige or hierarchical, rather than 
a power model. Further, the deferential worker does not strive 
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to reach his superiors' status; he defers to them socially as 
well as politically. His recognition of authentic leadership 
is based on his belief in the intrinsic qualities of an ascrip- 
tive elite who exercise leadership paternalistically in the 
pursuit of 'national' as opposed to 'sectional' or 'class' 
interests. He has a conception of a higher and unapproachable 
status group of leaders, his 'betters', the people who 'know 
how to run things', those whose performance is guaranteed by 
'breeding'; and that he himself claims to be nothing grander 
than 'working class'. The typical work role of the deferential 
traditionalist will be one that brings him into direct assoc- 
iation with his employer or middle class influentials and 
hinders him from forming strong attachments to workers in a 
similar market situation to his own. These work conditions 
are most clearly present in the sorts or occupations that are 
to be found in small towns and rural areas, although they are 
by no means entirely absent-in larger urban centres. Workers 
in various kinds of service occupations, in non-industrial 
craft job, those working in small-scale 'family enterprises' 
and in agricultural employment, are workers who are most exposed 
to paternalistic forms of industrial authority. 
Although in terms of their social imagery and political 
outlook proletarian and deferential workers are far removed 
from one another, they are both traditionalists. The sorts 
of industries that employ them are declining to modern industries, 
their horizons do not extend much beyond the boundaries of the 
community, and their work and community relationships involve 
them in mutually reinforcing systems of interpersonal influence. 
Finally, the social environment of the 'privatised' worker 
is conducive to the development of what may be called a 'pecuniary' 
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model of society. Class divisions are seen mainly in terms of 
differences in income and. material possessions. Basically, says 
Lockwood, the pecuniary model of society is an ideological 
reflection of work attachments that are instrumental and of 
community relationships that are privatised. The work situation 
of the privatised worker is such that his involvement in the job 
and his attachments to the enterprise and to his fellow workers 
are slight. Frequently isolated from their workmates by the 
contraints of technology, and seeking no close relationships 
with workmates, these men do not form cohesive groups inside 
the factory and they are not prone to form occupational commun- 
ities outside it. These tendencies of the work life are re- 
inforced by a form a community life which is increasingly 
representative of the 'new' working class, namely, the social 
structure of the council, or the private, low-cost housing 
estate. These estates bring together a population of strangers 
unrelated by the ascriptive ties of kinship and long standing 
neighbourliness typical of the traditional working class 
community and hence workers on the estates live a socially 
isolated, home-centred existence. 
Lockwood's distinctions are of interest for the present 
research in that they may help to explain workers' attitudes 
towards employers and the role of trade unions in terms of a 
non-deterministic model centering on technological constraints 
only, but by reference to a variety of 'external' and 'internal' 
factors. In relation to the former, the men will be asked about 
their fathers' occupations (whether it was industrial or non- 
industrial), place of birth, experience of geographical mobility 
and present residence. The analysis will also take into account 
the location of the firms participating in the study. In re- 
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lation to the latter, I will seek to know the nature of the 
sample's manual tasks in the organisation: job descriptions, 
skill requirements, opportunities for choice and variety, and 
any other characteristics the respondents think relevant in the 
performance of the productive tasks. 
One more question needs to be raised from the above 
discussion. That is the extent to which 'social imagery' 
can be said to derive exclusively from personal experience 
and involvement in the community and the factory. 
10 MY 
presentation of the nature of ideology in advanced capitalism 
and its importation into everyday life through the mass media 
suggest that people's perceptions are influenced by more 
'remote' agencies of social control. Since the present study 
centres on workers' perceptions of technology, the need to 
consider the influence of a dominant ideology which stresses 
the 'neutrality' of economic development becomes paramount. 
If technology is seen to have its own imperatives, we can 
expect to find among the men in the sample a low propensity 
towards the control of technological change within the organ- 
isation. However, the degree to which this is so is open to 
empirical verification. The men will be asked whether they 
think workers should participate in decisions involving the 
implementation of new technology allowing three answer options 
derived from pilot research. These include: 'Workers should 
decide jointly with management'; 'workers should be consulted 
only' and 'workers should not get involved'. 
An attempt will be made to discover if the men's direct 
experience of technology may explain their procedural orient- 
ations in this respect. 
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(c) Definitions of the Situation 
The way men act, Silverman tells us 
11 
, cannot be explained 
without reference to their definition of the 'situation'. This 
points emerges clearly in Gouldner's study of a wildcat strike. 
12 
The 'indulgency pattern', characterised by workers' diffuse 
expectations of management, was associated with a favourable 
definition of the situation. Thus actions embodied acceptance 
of the role-system. Managerial and technological changes 
brought, however, a conflict of expectations and values. The 
new situation was regarded as intolerable by all parties who 
were prepared to use cohercive measures against the other. 
Workers became alienatively involved in the organisation and a 
wildcat strike ensued. The contract-type role that emerged from 
the conflict was defined favourably while rewards obtained. A 
new stability reigned in the plant where miners' acts embodied, 
again, their acceptance of managerial authority. 
The significance of definitions for action can be apprec- 
fated also in M. W. Brown's study of custom and practice in the 
workplace. 
13 The author showed how industrial disputes can 
result from managements' disruption of procedures which, based 
on non-written rules, are perceived as legitimate by the workers 
involved. 
I will be concerned in the present research with managers' 
and workers' definitions of the situation and their implications 
for action. The investigation covers the following areas of 
inquiry: 
(c. i) Respondents' Definitions of the Factory 
Do they think it is more revealing to define it in terms of its 
product, its size, its technology, its private or public owner- 
ship or other characteristics? What do these definitions tell 
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us about the nature of their aspirations and experiences? 
(c. ii) Respondents' Definitions of the Factory's Technology 
Does it really make sense to industrial managers and workers 
to speak of 'unit', 'batch', 'mass' and 'process' technology 
(Woodward ) or of 'machine tending' technologies (Blauner). 
The aim here is to discover whether there are alternative ways 
of classifying technological types in which industrial partici- 
pants recognise themselves and their problems. 
The sample will be asked to define the company's tech- 
nology and to specify the features associated with the emerging 
categories. Pilot research revealed that managers and workers 
define the technology of their firms both in terms of the 
scientific and shop-floor knowledge required to plan and turn 
out the product, and in terms of the nature of plant and equip- 
ment. Some of the respondents referred to one criteria only in 
their. definitions whereas others made the distinction between 
knowledge and production technology. 
It was decided that in order to arrive at a comprehensive 
formulation of common-sense technological types, all respondents 
must state their views on both areas of concern. 
(c. iii) Respondents' Perceptions of the Impact of 
Technology and Technological Change 
Once I have uncovered the respondents' definitions of tech- 
nology, it remains to study what its perceived effect is over 
their activities within the organisation. I will try to invest- 
igate also what their views are on the effect of technological 
changes in firm; whether-they perceive them favourably or un- 
favourably, and why. The success of such an inquiry would 
depend, however, on whether those in the sample had been em- 
ployed by the organisation for a considerable length of time. 
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In order to ensure this, I requested personnel managers to 
make available for interviews workers who were not new to the 
firm. As a result, only 5% of men in all industries had less 
than one year's experience with their companies, whereas the 
largest percentage group (27%) had had between 10 and 14 years' 
experience (see Appendix six). 
(-c. iv) Respondents' Perceptions of the Future Impact 
of Technological Progress 
Interest here lies in gaining knowledge of managers' perceptions 
of the 'near future' technological needs of the factory and 
likely effects over their activities. Also in workers' 
perceptions about the impact of increased technology over their 
job situation. Do they think, for instance, that their skills 
can be overtaken by new machines? Is there a different view on 
this according to worker training or aquired skills? And finally, 
how do workers perceive the effect of technological development 
over the job situation of workers in the country as a whole? 
In the preceding paragraphs I have outlined the themes 
which compose the present attempt to study managers' and 
workers' perceptions of technology. The presentation included 
a number of methodological issues resulting from the application 
of a processual approach. A fuller account of the methodological 
implications of this research follows below. 
2. THE QUESTIONNAIRE ;: SCHE'DUL'E 
The next step in the research was to decide upon the strategy 
and instrument that could be used most conveniently to collect 
the information that constituted each of the previously out- 
lined themes. 
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Participant observation came to mind; this strategy 
has produced interesting insights into the life and times of 
individuals and groups in industrial situations. By joining 
in the daily life of industrial actors I could watch how they 
behaved, how they engaged in conversation, and how they per- 
ceived and interpreted the events which occurred. Roy's study 
14 
for instance, demonstrates how participant observation can be 
effectively used to analyse industrial social processes. The 
author shows how the working day of the factory under study was 
divided and made significant by the operators in terms of their 
traditional patterns and themes. The resulting 'times', Roy 
argues, did not conform with the formally instituted breaks, but 
had a logic of their own; they occurred hourly and involved the 
consumption of food and drink and verbal interplay of themes 
ranging from the extremely 'non s ensical chatter' to the extremely 
serious discourse. The author's involvement in the situation 
allowed him to understand that such occurrences provided the 
operatives with the emotional elements that drove them through 
their monotonous daily work experience. 
It seemed at this stage that this strategy could help me 
to gain some knowledge about the running of the technological 
apparatus; how it was operated and how engineers and operatives 
may try to control it. However, on closer scrutiny participant 
observation presented serious drawbacks as a strategy to be used 
in my study. For instance; how could I get at the operatives' 
perceptions of technological change (unless this type of change 
was occurring at the moment) or perceptions about the future 
impact of increased technology? To get at these perceptions I 
would have to ask the operators directly; this questioning 
would jeopardize my participatory stance as just another worker 
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in the factory. A bigger obstacle of using this strategy was 
my interest in studying managers' perceptions as well; 
participating in their activities would be impossible and, even 
if it were possible, how could anyone participate as a 'member' 
of two such contrasting groups? It seemed that the only way in 
which I could benefit from using this strategy would be to use 
it only during the initial stages of my research (in the shop- 
floor) as a 'clue-finder'. Another problem was ahead: my 
situation as an overseas student and the high rate of unemploy- 
ment put an end to the chances of using a strategy that could 
have yielded interesting results for some of the proposed themes. 
I had to look for an alternative way of collecting the 
information; this was the interviewing method. Two different 
questionnaires were needed, one to be answered by managers and 
a second one to be answered by workers. (See Appendix C 
and D). In designing the questionnaires I looked at the 
interview schedules of previous industrial studies. In this 
connection, careful consideration was given to the works of 
15 R. Blauner, D. Weddenburn and R. Crompton16 and J. Goldthorpe 
17' 
(Other schedules were considered as well. ) I paid careful 
attention to how their questions were designed and aimed to 
meet specific objectives, then I considered which of their 
questions would provide information relevant to the objectives 
of my own study. 
All of the schedules were organised in a similar fashion; 
first a set of questions on previous experience and work history, 
then a set of questions about the worker and his job. Most of 
this second set tries to measure how interesting workers found 
their jobs and in doing so the authors have provided their own 
definitions of what an interesting job should be. In Goldthorpe's 
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schedule, for instance: Do you find your job physically tiring? 
Would you say it puts a lot of strain on your nerves? Do you 
find it monotonous? Do you ever find the pace of the job too 
fast? I decided to avoid in my schedule questions pointing to 
any such job characteristics. 
The schedules had a further section on union membership 
and participation and, finally, a section on community and 
family life (particularly in Goldthorpe's schedule). 
It seemed striking that, although Blauner's and Wedderburn 
& Crompton's studies centre on the impact of technology, there 
is not a single question in their schedules asking the respondent 
to give his own views about perceived affects of technological 
issues. All we can find in this direction is Blauner's question 
on operatives' preferences for manual or automatic equipment. 
Their strategy was to make detailed distinctions between types 
of production systems within modern industry, and then identify 
the social characteristics which appear to be associated with 
each of them. Blauner's study, for instance, is concerned with 
how objective conditions (types of production systems) create 
subjective feeling states (tendency towards alienation). 
The criticism does not imply that I could not use these 
schedules as aids to my own study. They contain, in fact, many 
questions that were included in my interview programme, some in 
their original form, others modified to meet my own requirements. 
The basic difference is that it includes a set of questions which 
aim at discovering the respondent's own perception of technology; 
from the remaining questions I expected to see whether (aid how) 
technological issues were brought in by managers and workers when 
describing their work experience. 
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Blauner's schedule provided me with questions possessing 
great potential for uncovering technological issues: for 
instance, those questions asking respondents to compare their 
previous and present jobs, descriptions of how the operator 
carries on with his job ("Just what do you do in your job? "), 
preferences for automatic, hand small machine or tool work, 
perceptions about job security (here I wanted to know whether 
technical change was perceived as a threat to their employment 
situation), perceptions of the job as being essential/not 
essential to the success of the company. Answers to these 
questions would reflect something about respondents' technical 
skills and the running of technology. 
Wedderburn & Crompton's schedule provided me with the 
initial set of questions on respondents' previous experience, 
training, and factors liked and disliked about work in general, 
and a question asking the respondents to outline three factors 
they thought made a job a good one; This question was modified 
so as to contain a box in which to record the factors in order 
of importance and the ratings of those factors as encoutered in 
present employment. The idea here was to construct an attitude 
scale instrument where the respondents could decide on the actual 
items to be measured. 
My schedule contains some questions that were used in 
Goldthorpe's design; they asked of respondents to compare their 
jobs within and between industry. Interest here was to determine 
whether technological issues played an important part in the 
operatives' preferences and job definitions and, if so, in what 
ways. Some of the questions on union membership were also 
adapted from Goldthorpe's schedule; they would show union 
membership (and more important still, union participation). 
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The questions designed specially for my own schedule 
refer particularly to how operatives themselves perceive 
technological issues; perceived effect of change in equipment, 
description of equipment and processes; technical needs of the 
factory, union's role in negotiating technology, future effect 
of increased technology. There was going to be a good deal of 
probing following some of the questions. The probing topics 
would not formally appear in the questionnaire nor in any intro- 
ductory letter in order to avoid screening by management. (It 
was thought that some employers might want to check the proposed 
questionnaires before the interviewing of the operatives took 
place). In particular I wanted to avoid any conflict that might 
arise from inquiring into the area of 'unofficial' technologies 
and operatives' perceptions of managers' technical skills. 
The managers' questionnaire was designed, following the 
same steps taken to elaborate the operatives'. I reviewed in 
depth the schedule utilised in the Aston Studies; 
18 it provided 
a very broad variety of issues, some of which may help me with 
my study. It stresses the importance of knowing something about 
the history, form of ownership, type of technology (it proposes 
nine technological types19 and gives clues on how to decide which 
type represents best particular firms; clues like touring the 
line, acing how products are manufactured and in what quantities, 
length of production runs, and how often re-setting of equipment 
takes place), relationships with trades unions and communications. 
All these areas are treated in my design; the companies 
histories were to be studied from firms' printed materials on 
the subject, and it was hoped that managers would introduce less 
formal accounts during the interviews. 
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Again, the difference in my own design was that it would 
contain questions asking managers about their perceptions of the 
effect of technological issues; their definitions of the firm 
in technological terms, key characteristics of the technology 
employed, the production of 'knowledge' (design activities, use 
of science), the perceived effect of technological change, use 
of computers, the firm's future technological trends and nego- 
iations with trades unions over technology. 
Two preliminary questionnaires were completed and the 
search for companies that would co-operate with the project 
started. 
3. GETTING THE DATA 
From the early stages of this research it became clear that 
gaining access into industrial organizations was going to be a 
difficult task. Authors who try to carry out independent surveys 
in the world of industry usually find so much resistance from 
employers that a few pages of their studies are devoted to ex- 
plaining how access was finally gained. 
20 
The reasons for this 
resistance are traditionally explained in terms of the employers' 
reluctance to let men step out of the production line. Also,. it 
is usually contended, employers are reluctant to get involved and 
devote time to projects which represent no benefit to them; this 
explains why students of industry present their case in a way to 
make employers aware of the possible use that social research may 
have in helping them to manage more effectively. 
My own strategy was that of writing an introductory 
letter21 exposing the type of information I was interested in 
collecting; pointing out the fact that my object was to further 
the knowledge that academics have about some aspects of industrial 
136 
life. In this way I made it easier to present my case and 
avoided the possibilities of have to work under the pressure 
of organizations to come up with 'practical schemes' useful to 
their controlling function. (None of the organizations that 
finally provided access attached strings or conditions other 
than asking that their names and the names of individuals 
interviewed remained confidential). In view of my lack of 
personal contacts with people in industrial organizations, _ 
various Venezuelan Scientific, technical and business insti- 
tutions kindly agreed to circulate my letter. 
The obstacles I found in gaining access into industrial' 
organizations resemble those already described; 
22 however, 
some of the refusals cannot be explained properly in terms of 
'loss of production' or 'lack of interest'. There were other 
reasons why employers did not want to co-operate with my project. 
The exposition of these reasons becomes relevant for they provide 
interesting insights into the sociopolitical world of industry. 
On one occasion, being interviewed by the Head of managerial 
appointments of one of Britain's largest nationalized corporations, 
it became clear that his resistance to my project was closely 
associated to its subject, namely technology. 
23 The Corporation 
the manager pointed out, was going through a radical phase of 
'rationalization' (as he called it); the low demand for the 
corporation's product and technical changes were making it 
necessary to reduce the work force down to a point where conflict 
with the trade unions was more than probable. Thousands of 
people were going to be made redundant, many of the remaining 
ones would have to be retrained, others moved into factories 
located in far away areas. In these circumstances, the manager 
continued, to have someone around asking questions about technology 
137 
or about whether workers preferred any jobs other than their own 
(questionnaires had to be submitted for management inspection) 
was bound to cause a lot of anxiety. The corporation, the 
argument ran, would find it difficult to present me to unions 
and men as a neutral and independent observer. Fear of 'stirring 
up' union conflict determined in this case the refusal to co- 
operate with my project. 
Days after the interview, I received a publication 
24 
written and sent by one of the corporation's managers (Senior 
Adviser-Personnel strategy). This publication contained a 
detailed analysis of the corporation's market, technical and 
labour situation and outlined the strategy to be followed in 
trying to solve the social problems caused by the raionalization 
plan (unemployment, retraining and mobilizing the work force 
from one area to another. It was presented in academic fashion25 
and took as its starting point the view that in order to improve 
the standard of living of the population, there is a need to 
fully exploit the most advanced forms of technology, even if 
this means (as it did in this case) substantially reducing 
manpower. As the author put it: 
"An efficient and viable steel industry is essential 
if we are to maintain, let alone improve, the standard 
of living in this country. It is this efficiency and 
viability that the B. S. C. corporation's development 
Strategy has been designed to achieve by exploiting 
to the full the use of modern technology over the 
next ten years. 
A modernized industry producing many million 
more tonnes of both iron and steel will nevertheless 
need a substantially smaller manpower than at present. 
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The concentration of new production facilites into 
a small number of units, a consequence of the tech- 
nology, will involve withdrawal from traditional steel 
areas which have suffered great loss of jobs through 
the earlier rundown of mining 
26 
and further on: 
"Too little steel was being produced in too many places 
by too many people. This would inevitably mean major 
rationalization and development of production facilities 
in a few locations, and this in turn would cause not only 
a net reduction in the total labour force (approximately 
80,000 out of the original labour force of 260,000) but 
also, at worst, the potential withdrawal of up to 40% 
of all the jobs for men in manufacturing industry in 
certain rather isolated communities. "27 
As regards social responsibility, the corporation instituted a 
counselling service to help workers overcome the experience of 
unemployment: 
"Counselling is voluntary, but present experience suggests 
that 80 to 90'% of all the employees concerned will avail 
themselves of this particular service". 
28 
Managers were happy that in the face of all these problems: 
"Only a small percentage of employees suffer from what 
can only be termed psychological shock when faced by 
the prospects of redundancy", and that only in rare 
occasions "the shock of imminent redundancy may be so 
great that the employee's counsellor will suggest he 
29 
seeks additional advice from the health or social services". 
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This publication stressed also the 'inability' of trade 
unionists to understand and agree, however convincing the 
arguments, that "it is logical for their plants to close". 
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Resistance to closures is a result, the author argues, of trade 
unions' fears of facing declining organizational power in such 
bodies as the Trade Union Congress and of increasingly difficult 
financial problems as subscriptions decline; but unions must 
accept, continues the argument, the necessity for industrial 
and technological change if there is to be economic prosperity 
for the industry, . even 
if this means an overall reduction of 
employment opportunities in that industry. 
It became clear that the Corporation's management did not 
want the risk of unions and men thinking that my own inter- 
viewing was part of this counselling programme, nor of 'rumours' 
that would create even more conflict. 
Although the attempts to gain access into this organization 
failed completely, it pointed to problems in obtaining inform- 
ation from individuals involved in highly conflictual situations 
and, even more important, disclosed something about managers' 
'perceptions of technology'. 
Many other attempts were made before finally gaining 
access. In some instances refusal was the result of managers' 
perceptions of the role of academics, and some of them expressed 
their disgust for the academic world of the universities engaged 
in producing 'useless knowledge' and 'wasting public funds'. 
As regards to sociology, it was seen as a 'disruptive' discipline 
committed to 'subverting capitalism'. It was feared that my 
interviewing might'put ideas into peoples' heads' (a realization 
by management that an interview functions as a two-way inter- 
change of ideas making respondents aware of issues they 
didn't 
recognize before.........? ). 
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In many cases managers expressed their discomfort of 
having to ask for union consent, particularly in instances 
where important negotiations were taking place, or when 
management-worker relations were at their lowest. This 
was the case in trying to gain access into a shipbuilding 
concern. Here the company was under threat of nationalization 
and undergoing a labour over-time ban which caused the company 
to lose substantial orders. Things became even more complicated 
when the outfitters' wages were raised to near the wage level of 
the boilermakers (who considered themselves to be more highly 
skilled group) who in turn demanded a restoration of their 
original differentials. The manager with whom I was arranging 
my visit finally excused himself, saying that things were 'a 
mess at the moment'. 
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It was relevant to my study that, from my first approach 
to the world of management, technology emerged as a 'hot issue' 
(as one informant called it) about which management felt strongly. 
My initial strategy for gaining access produced very 
limited results. Only 
plastics concern which 
questionnaires, and an 
scientific instruments 
photometers). 
A new strategy w+ 
two companies agreed to be studied, a 
was used to pilot my preliminary 
electronics concern, manufacturing 
(mainly chromatographs and spectro- 
as needed if the study were to be completed, 
this was to seek co-operation from trade union organizations. In 
this connection, the Guildford Trades Council showed interest in 
the topic and instructed its members to assist with the study. 
The problem in using this strategy was that I was not going to 
be able to get to managers through union officials (as I thought 
at that stage) which meant getting at workers' perceptions only. 
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Fortunately however, convenors and shop stewards in various 
factories introduced me to personnel managers. After consider- 
ing my requests they agreed to make some managers available for 
interview. 
Much co-operation was received from one of the district 
offices of the Amalgamated Union of Engineering Workers, 
particularly from its district secretary who showed a great 
deal of interest in the research topic and circulated a revised 
letter32 I had written reflecting my new strategy. The secretary 
agreed to an interview in which he would present the union's 
and his own position towards technological issues. 
Technological progress, he said, was making for higher 
rates of unemployment, not the type typical of the 20's and 30's 
when it was due to recession. "Now there is a permanent dis- 
placement of workers because increased technology requires less 
people to produce the same or even larger amounts of goods; in 
the thirties unemployment was a breeding ground for fascist 
movements and the National Front could do the same today". 
Technology, he argued further, is making it difficult also for 
young school leavers to find work and that the government should 
look carefully into this area. The official line of the union, 
he continued, is that whenever there is new technology to be 
implemented, unions should: 
1) Make sure that workers are not displaced but, 
retrained. 
2) Make sure that there is no loss of earnings; 
"if you are a piece worker and increased 
technology means a faster rate of production, 
we make sure that rates are stabilised; we 
would not accept that a worker could have his 
rate cut because a machine can do the job more 
effectively". 
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Fight for a shorter week; "this is proving 
very difficult; managers do not want to agree 
to a shorter working week". 
"If we do not get these assurances, then we will resist; 
we are not interested in the technology for the technology 
itself but in social consequences. " 
The secretary was also concerned with dying skills; 
"engineering skills are being threatened by technology, 
technicians are increasing at the expense of craftsmen-. The 
jobs themselves are becoming de-skilled. High capital expend- 
iture in machines represents a problem for management, but one 
can predict that eventually the increased output and less 
labour required will balance the situation". 
The interview made it clear that the 'techological fix' 
argument has gained acceptance in trade union circles; "For 
us technology is something that is inevitable, one has got to 
accept that it is here to stay and we have to learn to live 
with it ... our aim should be that our people are not displaced 
and that the length of the working week should be reduced with 
no loss of income. If these objectives are achieved working 
people need to be trained on how to spend their leisure time, 
provide all kinds of sports and other facilities". 
As regards the possibilities of controlling technical 
developments the secretary argued that: "technology should be 
planned in such a way that there is a market for what is pro- 
duced; computers cannot buy goods, that's for sure". He 
concluded by arguing that some of the negative inhumane aspects 
of technology could be solved by psychologists and people like 
'myself': 'Modern technology, like motor assembly lines, is 
inhumane; the worker is a unit in the production line and does 
not see the finished product; this apart from not being able 
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to buy the product. They suffer from a 'boredom syndrome', 
getting involved in disputes simply because the job itself 
has mentally got through them - nothing to do with wages - 
it is only an outlet for their frustrations. I don't know 
if you have seen a film by Charlie Chaplin made back in the 
30's called 'Modern Times', about the dehumanization of work 
and what it can lead to, but industry now is employing people 
to understand these problems; Fords have employed seven 
industrial psychologists to solve the problem of strikes and 
sabotage of equipment". 
Countless attempts to gain access into industrial 
organizations gave me a good chance to meet and talk to many 
captains of industry and Union officials. Our conversations 
revealed the interest with which both groups treat technological 
issues; productivity being the basic concern of the former, and 
opportunities for employment the basic concern of the latter. 
Capitalism's fundamental contradiction between capital 
and labour was present in these men's perceptions of technology, 
and an awareness that what is good to one group may not be good 
to the other was present too. The world of industry was seen as 
one in which conflicting social groups try to advance their own 
interests - each group complaining about the other's economic 
greed - and there was a recognition that increased technology 
has become an important issue at the centre of this conflict. 
The interviews, I hoped, would provide an underdtanding of 
industrial actors perceptions of technology as dictated by their 
personal involvement in production, and would show whether these 
perceptions were as radical as those encountered in the more 
remote areas of managerial and union bureaucracies. 
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The first real chance to collect information through the 
questionnaires came when a company involved in the manufacture 
of plastics agreed to co-operate with my project. 
4. PILOT REPORT 
The pilot questionnaires were tested at a chemical site 
involved in the development and trial production of plastics*. 
The site employs 4,000 people and is a divion that, although 
enjoying a large degree of autonomy, is subject to a Parent 
Company in charge of central planning, investment and budgetary 
control and labour policy for this and nine other chemical 
divisions. 
There is a high degree of interdependency between 
divisions; chemical products are exchanged in order to 
facilitate production and increase efficiency. 
* The Site will be referred to as "P" 
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Tetramethylene 
Terephthalate 
Nylon Polymer 
Ethylene 
Flouro Carbon 22 
Methylmethacrylate 
Vinyl Chloride 
i 
Polypropylene 
i Polyvinyl Chloride 
FIG. 11"P"'s interdependency with sister divisions. Seven 
chemicals received from 3 divisions -2 are exported to two divisions. 
'P' is not a production site as such; its activities are 
oriented . towards research and development of plastics. 
Also some administrative functions are carried out for the 
commercial production which is actually done at a different 
geographical location. 
There are many industrial scientists working at 'P', 
mostly in the fields of Chemistry and Engineering (many in 
Electrical Engineering). The two sciences, as one manager 
put it, on which plastics technology rests. The site also 
employs process operators who are in charge of running the 
fifteen semi-technical plants in which plastics are produced 
with frequent changes of specification (according to new 
research and clients' needs). These operators perform functions 
similar to those on production plants; that is monitoring the 
flow of chemical substances, mixing rates and temperatures, 
from instrument panels. They were also in charge of the safety 
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of the plant. 
Three managers (personnel, production, chief electrical 
engineer) and three operatives (control room operators at the 
special P. V. C. technical plant) were interviewed and the re- 
sponses obtained showed that the majority of the questions in 
the schedule were understood as intended, and that they yielded 
the type of information they were designed to yield. 
Responses to the question on significant changes of tech- 
nology became integrated in practise with those on computer- 
ization. This was because all of the managers identified pro- 
gressive automation (remote control and data processing) as the 
most important technical innovation of the last twenty years, 
not only from the point of view of the chemical industry but 
for industry in general. Probing into this area proved useful. 
Managers had much to say about the benefits their industry had 
obtained from automation - more productivity, better quality 
control and product consistency, and the increased interest 
brought by this technology to all work activities (administra- 
tive, technical and manual) at 'P'. 
A fuller account of the information collected through 
the pilot study will appear in Appendix A. 
Despite the usefulness of the information collected 
during the pilot, some changes in the interview schedule were 
needed in order to make it yield better results. Firstly, 
there should be a question about the respondents' formal 
position within the organization and another asking him to 
explain in detail the nature of the activities carried out 
by him. It seemed that there might well be a definite pattern 
of response for people in particular posts. For instance, if 
the site had a research department, industrial scientists might 
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respond differently from managers involved in line management, 
personnel, accounts, etc. Workers' activities might show also 
a great deal of variation in levels of training, responsibility 
and pay. Again, the particular nature of the occupations within 
a single technical environment might produce contrasting atti- 
tudes to technology and work in general. Secondly, questions 
should be aimed primarily towards issues occurring within the 
organizations where the respondents work, unless the respondents 
had actual experience in other industries in which case it 
becomes interesting to explore their perceptions of a variety 
of technical environments. The pilot-revealed that asIft people 
about issues in other industries does not prove very useful. 
The most blatant example of this emerged when trying to get 
managers to provide me with an elaborate model of social rela- 
tions in industry based on their observations and experience of 
different technical settings. Since they had not participated 
in such a variety of settings, the answers proved uncertain. 
Equally, operators were unable to make generalizations about 
technical environments in the world of industry. 
Thirdly, it seemed necessary to introduce a number of 
new questions that may help to gain a deeper insight into the 
research topic. The pilot revealed, for instance, how important 
an issue like 'safety' was for the operators when speaking 
about technological issues. Another issue worth examining was 
the level of union commitment of the work force. It appeared 
that simply researching into the samples' union membership was 
an inadequate way of studying the possible role of organised 
labour in the conduct of techological negotiations, or of other 
negotiations. Workers may belong to unions for a variety of 
reasons, including the inescapable compulsion of the closed- 
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shop; and so it becomes important to probe into the samples' 
attitudes towards the union and the scope of union affairs in 
general. We can expect that to a large extent the success of 
trade unions in attaining the goals they have set up in the 
face of a changed technical environment (to maintain employment, 
re-training, shorter working week, and others) will depend 
ultimately on the support and confidence accorded to them by 
individual members of the working class. Hence the revised 
interview schedule contained questions designed to measure the 
union commitments of the sample, including their views of the 
role of unions in the implementation of new technology. 
5. THE SAMPLE 
36 managers and 108 workers were interviewed between 1977 
and 1979. The total sample of 144 respondents is a result of 
field work carried out in seven industrial organizations (one 
of them the pilot) each representing a stage in Woodward's 
scale of technical complexity (although the organizations 
might be classified according the Blauner's typology as well). 
The first company to appear in the empirical chapters of 
this study is engaged in the manufacture of environmental 
control vehicles, and falls under Woodward's classification of 
'unit' production. The refuse collectors and fire enginees 
remain stationary while groups of skilled workers assemble the 
thousands of parts that go into making the finished vehicles. 
One manager and twenty workers were interviewed here. 
The second company manufactures scientific instruments 
and illustrates Woodward's category of 'small batch' production. 
The dhromatographs and spectrometers are assembled through two 
main stages involving first, mechanical assembly and second, 
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electrical assembly. Groups of semi-skilled men sit at benches 
working slowly through the instruments and turning them out at 
the rate of forty per week. Seven managers and ten workers 
were interviewed here. It must be noted that this company 
offered to co-operate with this research after a visit to its 
personnel manager; no contacts could be established with a 
trade union representative in the area (as it was possible to 
do for the other companies studied). The result of this was an 
over-zealous concern on the part of managers that workers should 
be involved as little as-possible with the interviews. When it 
came to talking to the work force, the use of the tape recorder 
was strictly forbidden, hence the presentation of data for this 
group is based on what it could be learned from the ratings 
attributed to the various scales on the questionnaires and 
notes taken during the interview. 
The third company in the study is engaged in the plastic 
coating of metal artefacts and represents Woodward's category 
of 'large batch' production. The artefacts in question are 
received from other companies interested in giving their products 
a durable finish and come in many shapes and sizes, making it 
difficult to apply continuous processes. A large contingent of 
unskilled workers submerge the metal pieces in tanks filled 
with liquid or fluorized plastic, withdraw them and carry them 
over to ovens of great capacity where the 'cure' takes place. 
Three managers and fifteen workers compose the sample in this 
instance. 
The fourth company to appear in the empirical section 
manufactures camshafts for the motor car industry and illus- 
trates yet another instance of 'large batch' production. 
Despite the similarity of this company to the previous one in 
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Woodward's terms, the 'operations' and 'knowledge' technologies 
used in each differ widely. Blauner's strategy for establishing 
a typology of industrial environments serves to outline an 
initial difference between these concerns, for they show con- 
trasting levels of mechanization. The plastic coating of metal 
does not require a highly mechanized production system; the 
equipment consists mainly of tanks and ovens to dip and cure the 
plastic. Only a small percentage of the work force operates 
self-powered equipment. The manufacture of camshafts, on the 
contrary, is based on the operation of machine tools; most of 
the work force is involved in the manning of centre-lathes, 
shavers and grinders, of various types. A second way to contrast 
the two companies is by the type of knowledge required by each 
process, chemical engineering being the field of knowledge 
relevant to the first and mechanical engineering to the second. 
The levels of shop-floor skills required in each process 
varies too, the first group of workers is unskilled in the main 
whereas the second group is mostly semi-skilled. These differ- 
ences make for two contrasting industrial environments as will 
become apparent from the reading of the chapters in question. 
Twelve managers and twentyeight workers were interviewed at the 
camshaft factory. 
The fifth company in the study manufactures cigarette 
lighters and represents Woodward's category of a 'mass-production' 
industry. The assembly of the units requires five main stages 
which proceed in line but do not involve the use of a conveyor 
belt (although it did in the past). Instead the units are 
worked on and placed in trays from which the next group of 
operators picks them up in order to complete a further stage 
of assembly. Output is truly massive. Each operator contributes 
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to the assembly of some four hundred lighters per day, and the 
total output amount to about five thousand lighters per week. 
The operations involved are in the main semi-skilled, requiring 
a period of four weeks' training and they are also highly sub- 
divided. Two managers and nineteen workers were interviewed 
here. 
The sixth and final company to appear here processes 
Portland cement and represents Woodward's category of 'con- 
tinuous process' production. The raw materials are pumped 
along pipes reaching the different mills (washing, blending, 
etc. ), a rotary kiln, and finally a grinder out of which the 
cement flows out continuously. Direct production activities 
are performed by semi-skilled works, skilled tasks being the 
domain of maintenance workers (fitters, electricians, brick- 
layers and others). Eight managers and thirteen workers were 
interviewed here. 
As was mentioned earlier in this chapter the task of 
finding companies willing to co-operate with the project proved 
difficult.. The need to secure companies that would serve to 
illustrate all of Woodward's technical categories made this 
task even more problematic. There were instances in which a 
company was prepared to co-operate, but, on visiting, it was 
found that its 'operations' technology was similar to that of 
other industries already studied. For instance, after gaining 
access to the camshaft manufacturer, a valve and piston concern 
offered to co-operate with the research. It was found that the 
production equipment was operated similarly, and was of the 
same make. This problem became acute towards the end of the 
data gathering stage when most of the categories had been filled. 
But gaining access into a 'mass production' concern proved most 
difficult of all. The contacts I established with shop stewards 
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in motor car and electrical goods firms were of no avail. 
Managements in these companies would not allow men off the 
assembly line, and one attempt to organise visits to the mens' 
homes raised some hostility among the would-be respondents. 
According to the union branch secretary who took it upon him- 
self to organize the visits, the lads showed no interest in 
talking about work. They just wanted to be left alone at home 
or be off to the pub in the evening. One British Leyland plant 
in Oxford did respond to my request, but after one day of inter 
viewing (only two managers could be approached that day) the 
personnel manager informed me that due to unforeseen problems 
I had better postpone the programme. A similar situation 
developed at another Leyland plant, this time in Birmingham. 
After talks with three senior stewards no more co-operation 
was forthcoming. 
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Despite the numerous industrial concerns that were con- 
tacted in order to gain access, the six that compose this study 
exhibit certain characteristic regularities: 
First: They are privately owned companies. 
Second: They are medium sized units employing something 
in the region of five hundred to just over one 
thousand people, with the exception of the cement 
plant where some two thousand men are employed. 
Third: They are located in the south east of England 
(with the exception of the scientific instrument 
manufacturer located at Cambridge); a region 
devoid of high concentration of heavy industry. 
Fourth: They are companies where at the moment of the 
study no major changes of technology were taking 
place. This is important, for the tendency to 
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Figure 12. Geographical Distribution of the Studied Firms 
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define work or working life by reference to 
technological factors would not be unduly 
exaggerated. 
The respondents wem interviewed at their place of work, 
individually, in rooms provided by the companies. The men in 
the environmental control vehicle manufacturer had to be inter- 
viewed, however, at home, since no permission was obtained by 
management for these to take place within the premises. 
Each interview lasted for about an hour and, with the 
exception of those carried out at the scientific instrument 
manufacturer, were tape-recorded to allow for detailed answers 
and probing. 
All of the respondents are male with the exception of 
two managers, and were selected from those work-shops where 
actual manufacture took palce in each firm. 
6. SOME FINAL OBSERVATIONS ABOUT THE NATURE OF THIS RESEARCH 
Within the general classification of social research 
procedures presented by T. Tripoldi et a13', this study can be 
defined as 'exploratory'. In contrast to 'experimental' studies 
with their concern for empirically testing cause-effect rela- 
tionships, 'exploratory' studies seek for formulation of a 
problem or questions in order to increase an investigator's 
knowledge of a phenomenon. The intention to clarify or modify 
concepts may also be predominant and both quantitative and 
qualitative descriptions of the phenomenon are provided. The 
investigator typically conceptualizes the interrelations among 
properties of the phenomenon being studied and for this a variety 
of data collection methods may be employed in the relative in- 
tensive study of a small number of behavioural units. The 
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purpose of these studies, the author tells us, is to develop 
ideas and theoretical generalisations making use of flexible 
sampling procedures and with little concern for systematic 
representativeness. 
The suggestion is made here that the 'experimental' 
method has been widely used in the study of the impact of 
technology and that its further application would do no more 
than pave the way for the formulation of new deterministic 
typologies of industrial environments. It was felt that the 
selection of an 'interpretative' framework would allow the re- 
searcher to focus upon previously ignored areas of interest, 
ask different questions in the treatment of technology (already 
specified at the beginning of this chapter), and ultimately 
derive some information useful in an attempt to link individual 
and group experience with the more general analysis of historical 
trends. It is acknowledged that the contribution of this re- 
search towards this last area of interest cannot be extensive. 
Limitations of time and manpower directed my efforts primarily 
towards the day-to-day activities of managers and workers and 
the ways in which technology permeate these. 
Rather than to treat social facts as 'things' whose ex- 
ternal characteristics can be simply measured, this research 
proceeds from the idea that social phenomena constitute them- 
selves through the actions, definitions and negotiations of 
those who participate in them and that social phenomena must 
be understood within their larger historical contexts. The 
link between biography and history proposed by C. W. Mills 
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offers the possibility of breaking away from the trappings of 
abstracted empiricism; that method which proceeds from em- 
pirical data as the only source of theory and is characterised 
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by any substantive conception of society or man. 
The emphasis accorded in this research to the respondent's 
definitions of the situation must not be understood as an effort 
towards phenomenological sociology. Rather I have formulated a 
strictly methodological version of phenomenology with no commit- 
ment to idealist dogma in an attempt to describe a limited area 
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of the every-day world and its meanings. Following D. Silverman , 
it is maintained that the role of sociology is not simply to 
restate social meanings, but to place them in the context of the 
logic of an academic discipline; that is to say, the researcher 
must reinterpret the meanings of common-sense in terms of the 
meanings of sociology. 
157 
REFERENCES AND NOTES 
1. This point is raised by A. Fox; in A Sociology of Work in 
Industry Collier-MacMillan, Published 1971, chapters 
and II. 
2. Daniel, W. W. "Industrial Behaviour and Orientation to Work - 
A Critique". Journal of Management Studies, Vol. 6 1969. 
3. A. Fox, op cit, Chapter II 
4. A. Fox, op cit, Chapter II 
5. Beynon, H. Working for Ford E. P. Publishing Ltd. 1977. 
6. Bensman, J and Gerver, I op cit. 
7. Goldthorpe, J et al op. cit. 
8. Chinoy, E. Automobile Workers and the American Dream 
Doubleday & Co., Garden City, New York, 1955. 
9. Lockwood, D. "Sources of Variation in Working Class Images 
of Society" in Bulmer, M (Ed) Working Class Images of 
Society, Routledge & Kegan Paul, London 1977. 
Other illustrations of the relationships between external 
factors and organisational behaviour are to be found in the 
researches of E. Hopper and S. Cunnison. In "Some Effects of 
Supervisory Style" (Brit. J. Sciolo 16 pp 189-205). Hopper 
shows that there is no direct relationship between the investi- 
gator's observation of the behaviour of supervisors and the 
response of the worker, and that it is the orientations whiclL. both 
bring to the organization, and hence the way in which they define 
their situation, what emerges as crucial in any explanation of 
their behaviour. Cunnison's study on the social organization 
of a Garment workshop (Wages and Work Allocation, Tavistock, 
London 1966) suggests that the pattern of "Ir l" ant Individualism" 
which was found could only be explained by examining the inter- 
relatedness of work and non work roles. The social processes of 
the work situation were seen as the acting out of the participants' 
roles within an occupational community in which managers and 
certain workers share the same area of residence, religion and 
ties of kinship and friendship. 
10. See Batsone, E. "Deference and the Ethos of Small-Town 
Capitalism" in Bulmer, M (Ed) Working Class Images of 
Society . Routledge & Kegan Paul, London 1977 page 130. 
11. Silverman, D. op cit. 
12. Gouldner, A. op cit. 
158 
13. Brown, W. "A Consideration of Custom and Practice" 
British Journal of Industrial Relations, Vol. 10,1972. 
14. D. F. Roy "Banana Time: Job Satisfaction and Informal 
Interaction" in G. Salaman and K. Thompson (eds) 
People and Organizations Open University Press 1973. 
15. R. Blaumet Alienation and Freedom: The Factory Work 
and his Industry Appendix Roper-Fortune Survey. 
University of Chicago Press 1973. 
16. D. Wedderburn and R. Crompton Workers' Attitudes and 
Technology Cambridge University Press 1969. 
17. J. Goldthorpe et al The Affluent Worker Studies 
Cambridge University Press 1772. 
18. Pugh, D. S. and Hickson, D. J. Organizational Structure 
in its Context Aston Programme 1. Saxon House, 
Lexington Books, 1976. 
19. Technological Types: 
a) SIMPLE UNITS: single pieces, not assemblies, produced 
one by one e. g. candlesticks, some pottery, hand 
knitted garment. 
b) COMPLEX UNITS: assemblies produced one by one, 
e. g. couture dress. 
c) FABRICATION: different work people come to the unit 
of output (which moves infrequently) instead of the 
unit moving to different work people, e. g. railway 
wagons. 
d) SMALL BATCHES: the equipment is re-set every week 
or more often for output measured in items, e. g. 
lipsticks. 
e) LARGE BATCHES: the equipment is reset at intervals 
of longer than a week for outputs measure in items, 
but the items are assembled diversely, i. e. a variety 
of assembly by complex unit or small batch methods, 
e. g. utility furniture. 
f) LARGE BATCH WITH LARGE BATCH ASSEMBLY: the equipment 
is re-set at intervals of longer than a week for out- 
puts measured in items and the assembly is by large 
batch methods, e. g. chocolates. 
g) MASS PRODUCTION: where batch size, measure in items, 
is indefinite i. e. a change of batch requires a 
decision on (a) design modification, (b) re-tooling 
which. 
h) PROCESS PRODUCTION: throughputs are measured by volume, 
e. g. fertilizers. 
i) CONSTANT INGREDIENTS: recipe change is beyond the 
normal authority of line production management and 
production planning, e. g. electricity generation. 
The Aston studies also contain a classification of 
industrial machinery: 
a) HAND TOOLS: like shovel, knife, pliers, trowel, 
hammer, etc. 
159 
b) POWERED MACHINES AND TOOLS: snag grinder, cement 
trowelling machine. 
c) SINGLE CYCLE AUTOMATICS AND SELF-FEEDING MACHINES: 
pipe threading machine, radial drill, electro- 
erosion machine, precision boring machine (without 
accessory automatic control system). Machine tools 
such as grinder, planer, mill, shaper, lathe, etc. 
d) AUTOMATICS WHICH 'REPEAT CYCLES: engine production 
lines, self-feed press lines, automatic copying lathe, 
automatic gear hobbers, automatic assembly of switches, 
etc. 
e) SELF-MEASURING AND ADJUSTING BY FEED BACK: automatic 
sizing grinders, sized controlled honing machines, 
dynamic balancing, colour matching or blending, level 
control, etc. 
f) COMPUTER CONTROL: rate-of-feed cutting, machinability 
control, maintaining pH, error compensation, turbine 
fuel control, etc. 
20. See for instance S. Cotgrove's and S. Boxs account of the 
barriers they faced in trying to secure a sample of 
industrial chemists; in Science, Industry and Society 
George Allen & Unwin Ltd., London 1970. 
21. This letter can be seen in Appendix E. 
22. Many employers refused to co-operate with my project 
because, as they put it, they could not afford to take 
men out of their production posts. 
23. The nautre of these changes can be appreciated in the 
following transcripts from an article published in 
New Scientist: 
"At a time when much of manufacturing industry is 
just waking up to the idea of using microprocessors, 
the British Steel Corporation can boast it is a step 
ahead of the rest in the field. A B. S. C. group has 
just completed a two year study on how to use the 
devices successfully. I-f the spirit of the study is 
carried through, microelectronics-based controls will 
be applied in increasing numbers over the next few 
years as existing equipment becomes outmoded.... The 
main use of the microprocessor system will be in the 
various controls which ensure that the raw lumps of 
steel that emerge from the furnace are cut to the 
right shape for the finished product.... At present 
there are 20-30 microprocessor control systems in 
operation in British Steel plants, with more planned. " 
New Scientist Vol. 79 No-1117 24 August 1978. 
24. Ken Jones, The Human Face of Change Institute of 
Personnel Management, London 1974. 
25. The manager in question had been a lecturer on industrial 
relations at a British University. 
26. Ken Jones, op cit. page 11. 
160 
27. IBID, page 14. 
28. I BID, page 29. 
29. IBID, page 30. 
30. IBID, page 55. 
31. Following is a partial transcription of an article that 
appeared in the press at the time. 
"One-man-job threatens Tyneside. Tory MPs yesterday 
attacked boilermakers at Swan Hunters Tyneside for their 
'short-sighted' attitude which has led to Swans losing 
part of Britain's £115m order from Poland. Eight hundred 
boilermakers now face redundancies because the ships have 
been transferred to other British Shipbuilders yards on 
the Clyde and Tees. 'It makes you want to weep' said 
Tynemouth MP Neville Trotter... Swan Hunter, which should 
have originally built seven of the 24 Polish ships, lost 
three when 1700 outfitting tradesmen, including plumbers, 
carpenters and painters, refused to lift an overtime ban. 
Now another dispute, this time involving the craft 
conscious boilermakers - the self styled kings of the 
shipyard whose job is to build the hulls - has cost them 
the reamining four. The first squabble was resolved when 
the outfitters, who want parity with the boilermakers, 
won £5.40 pay raises by using the 1946 Fair Wages Resolu- 
tion, under which workers on government contracts can 
claim the average of men doing similar work elesewhere. 
This pay took them within £2.87 of the boilermakers, who 
in turn, demanded the restoration of their original differ-- 
entials over the outfitters. The boilermakers have with- 
drawn now from a flexibility agreement under which they 
were to break down the strict demarcation lines within 
their own trade. Now, however they are returning to the 
inflexible one man one job system demonstrating again the 
Byzantine framework of shipyard pay arrangements which 
have led to countless demarcation battles........... 
SUNDAY TIMES 22nd January 1978 
32. This letter can be seen in Appendix F. 
33.1979 was of course a period of much conflict in the 
motor car industry, particularly at Leyland plants 
around the country. The threats of closures and 
redundancies made it difficult to establish and meet 
contacts in motor firms. 
34. T. Tripoldi et al. The Assessment of Social Research 
F. Peacock publishers. 
35. C. W. Mills, The Sociolo ical Imagination New York 
Oxford University Press 1959. 
36. D. Silverman, The Theory of Organizations Heinemann 
Educational Books, London 1974. 
4 UNIT PRODUCTION 
The questionnaires were put to a group of managers and 
workers employed in a motor engineering firm (which will be 
referred to here as ME) manufacturing environmental control 
vehicles. 
The firm was set up in 1895 at the bottom of Guildford 
High Street by two brothers who had been apprentices in the 
ironmongery trade. The first products to come out of the shop 
were bicycles. Components were bought from other firms and 
the assembly work was done with the frames supported by a rope 
looped over the branch of an old pear tree behind the 
establishment. 
In 1898 the brothers started experimenting with motorised 
tricycles and quadricycles. One year later, in 1899, the new 
cycles went into full production and proved to be a great 
commercial success. 
In 1900, the shop had become too small and all activities 
were transferred to larger premises at the bottom of North 
Street, Guildford. There the first ME motor car was 
manufactured. In 1901, the brothers decided to move shop 
again, this time to Bridge Street and Onslow Street, where 
works had been specially erected as vehicle factories. The 
company became a private limited liability with capital 
amounting to £30,000. 
In the following years, ME pioneered the motor industry 
in Britain. The company introduced a stream of mechanical 
innovations which won it many business and design awards. 
Buses, Vans and other passenger vehicles started to be 
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manufactured and in 1908 the first ME fire engine - incorp- 
orating a turbine type pump - was on the market. 
In 1905 the firm moved to its present factory site at 
Woodbridge Hill. A shop covering an area of 25,000 sq. ft. 
was erected and it was soon followed by more shops covering 
a total area of 101,000 sq. ft. 
Four hundred people were employed at ME in 1910; nearly 
half the number employed there at present. 
In 1913 the business was converted into a Public Company 
with capital amounting to £300,000. The same year production 
of private cars ceased and a number of highly specialised 
vehicles were progressively introduced. More shops were 
erected in 1916, covering a further 110,000 sq. ft. of working 
space. About this time 28 houses were built for employees 
and later, in 1934, twenty one acres of land were bought and 
a contract signed for one hundred houses on what came to be 
called the Dennisville Estate. Another measure directed at 
cultivating employee loyalty was the creation of a Benevolent 
Fund formed by gifts of directors and by grants from the 
company. 
ME's first acquisition came in 1919. This was a 
Coventry-based engineering firm which was liquidated later in 
1933 and its employees and plant transferred to Guildford. 
In 1929 a subsidiary was formed to handle the company's hire 
purchase but it came to an end after the Second World War. 
Two more acquisitions took place, this time during the 1960's. 
One fire appliance manufacturer and one truck and tractor company 
were bought in 1962 and 1964 respectively. 
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The company's history had been one of financial success; 
however, in 1965 the company registered a trading loss of 
£90,000 with no final dividend. The situation remained un- 
changed for the next three years when in 1967 the commercial 
success of new products - incorporating a number of technical 
innovations - put the company in a profitable position. 
By 1969 the company was in financial difficulties again 
and it negotiated terms for a proposed merger but no agreement 
was reached. This was followed by the resignation of five 
directors and the appointment of their successors. 
The search for a viable solution to the financial 
problems of the company continued. In 1970 a Parent Holding 
company was set up with ME and sister divisions as subsid- 
iaries. New directors were appointed and the introduction of 
new trucks, airtugs, fire engines and refuse collectors won 
the company orders worth over £6,00000. By 1971 a loss of 
£32,500 was turned into a profit of ¬191,970. 
In 1972, there occurred another important change in the 
life of ME. Parent Holding company and subsidiary companies 
were taken over by a powerful financial concern at a cost of 
¬3.4 million. Another change in top. managerial positions 
followed as part of" a major reorganisation scheme. Other 
measures included : - 
(a) The concentration of production on the more profitable 
vehicles. 
(b) A reduction in the number of employees in all 
divisions. 
(c) The introduction of improved refuse collectors. 
(d) The transference of less profitable products to 
other sites. 
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No major changes have occurred at ME since the events just 
referred to took place. 
Production at ME is not carried out as it is usually 
in most motor manufacturing companies. The heavy vehicles 
do not travel along a conveyor; instead they are assembled 
in stages by groups of men using small hand tools. The 
workers attach to a chassis the thousands of parts and 
components that constitute the finished tankers, fire engines 
and refuse collectors. 
ME is basically an assembling concern. Very few of the 
mechanical components are manufactured on site; engines, brakes 
and other parts are imported from other firms. The company 
does manufacture, however, the complex mechanisms that give 
the products their distinctive commercial appeal; among these 
are the water pumps for the fire engines and the hoppers, 
packer plates, ejection rams, and ejection plates for the 
refuse collectors. Both types of vehicles contain. a high 
degree of hydraulic engineering and prototypes are designed in 
a large shop used exclusively to that end. 
Most of the vehicles manufactured at ME are made to 
customers' orders, 
may not vary much, 
involved. At this 
drawing office w' 
customers' demands 
handed down to the 
and although the basic look of the product 
there is a great deal of component variation 
stage everything is in the hands of the 
here engineers and technicians translate 
into operational sheets which are later 
men on the shop-floor. 
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ME's products are manufactured in units. The process 
is labour intensive, requiring of a large number of skilled 
and semi-skilled workers able to operate the many hand and 
machine tools typically associated with metal work (milling 
machines, turning machines, grinders, welding equipment, 
powered drills, lathes of various types, measuring devices 
and others). Computers do not enter the production process 
at any stage and the most sophisticated piece of equipment 
to be found in the shops was a tape controlled drill. 
The environment at ME is generally clean, free from 
contaminating agents and only two shops were subject to a 
high level of noise (these were the pipe and welding shops). 
Twenty one persons were interviewed at ME, one manager 
(in charge of personnel) and twenty workers. 
MANAGERIAL PERCEPTIONS 
The manager started our conversation by stating that 
she would not be able to answer some of the questions requiring 
technical information but that she would contribute with my 
research in the area of manager-worker relations. 
The Company Described 
The manager described the company as a manufacturer 
of highly specialised vehicles. The most revealing aspect 
of ME, according to the respondent, was that it manufactured 
vehicles without recourse to a moving line. In referring 
to this, the manager said: "This is a craft technology 
industry, we do not have a production line as such, and each 
of our products is nearly unique. " Technology played, then, 
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a central part in the respondent's definition of the factory, 
and as we shall see shortly the 'craft' character of the 
firm was perceived to have its advantages when it came to the 
social control of the work force. 
Training, Skills and the Running of Technology 
The knowledge involved in the design of the vehicles 
and the manual operations of the shop-floor were perceived to 
be highly specialised. Engineers, the manager said, needed 
to be well trained and experienced to turn customers' demands 
into feasible technical projects, and workers were highly 
skilled: "We have a lot of exchange between departments, and 
workers are involved with the product from its initial design 
and drawing stages, this gives them the chance to see what 
will be required in manufacture. The operators are skilled 
men and they contribute with their practical experience to 
the planning of the vehicles. " 
According to the manager, shop-floor skills had always 
been high at ME. All through the company's history activities 
centered on the production of quite sophisticated vehicles 
incorporating many technical innovations (especially new 
mechanical components) developed within the firm: "The method 
of work has not changed much over time. We always employed 
craftsmen able to read a drawing and make a job of it. " 
The Quality of Industrial Relations 
The manager said that good labour relations at ME were 
partly the result of the care the managerial staff have always 
taken in looking after and communicating with the work force. 
The provision of housing for employees, counselling programmes, 
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an amicable attitude and the organisation of social events 
that made mixing between managers and men possible, were all 
aspects of ME's strategy for labour control. 
One factor that threatened the maintenance of good 
industrial relations, she continued, was associated with the 
many changes the company experienced in recent years. Economic 
problems, the turning of the factory into a subsidiary of a 
parent company and the subsequent sale of the group to a large 
financial concern, were accompanied by frequent changes in 
managerial appointments; this, according to the respondent, 
did not allow the men to build any significant relationship 
with particular managers and was conducive to some conflict 
on the shop-floor. 
Despite all these problems, the manager stated: "We 
have been able to maintain something of a family concern 
feeling which helps to construct a friendly atmosphere. " 
The skilled nature of the operations involved in the 
manufacture of the. product was perceived by the respondent 
in question to account also for the good industrial relations 
of the company; making the vehicles in 'units' avoided all 
the problems associated with assembly line production. The 
monotony and boredom typical of the line drove men to "take 
on any small issue and make a grievance of it. " The manager 
attributed the labour problems to other firms (such as 
Leyland) to their automated technology which destroyed the 
skills involved in work. As she put it: "Automation affects 
job satisfaction and takes away the feeling of having made the 
product. This maKes good industrial relations difficult. " 
168 
It was also said that since the company had not 
implemented many changes of plant and equipment, negotiations 
with unions were always limited to wage levels and other 
conditions. The most important change of technology, according 
to the respondent, was the use of computers to assist with 
some of the tasks of the administration; particularly stock 
control, provisioning, accounting and pay roll. Far from 
reducing the labour force, the computer created three new 
white collar positions (one systems analyst and two punch 
card operators). 
Technological Perspectives of the Company 
The manager stated that the company had no plans to 
implement a 'mass' production system in the shops; ME would 
always need skilled and semi-skilled labour to manufacture its 
vehicles. The manufacture of products in 'units', she said, 
required technical innovations more in design than in plant 
and equipment: "ME has managed to build its business on 
product variation, new components and designs. We have been 
able to deal with customers' demands and to bring very 
specialised vehicles into the market. " 
The high skill content of jobs at ME, the manager 
concluded would always ensure the existence of good industrial 
relations in the firm. 
WORKERS' PERCEPTIONS 
Twenty workers were interviewed at ME, most of them had 
worked for the company for more than five years, the biggest 
group had been there between ten and fourteen years. As to 
their previous job experience, seventeen of them (85/0) had 
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worked before joining the firm; of these eleven were 
employed in industrial occupations (seven in mechanical 
engineering, three in building and one in printing) whereas 
the -remaining six had previous experience in farming (three) 
and services (three). Three workers (15%) had no previous 
experience; they joined ME after leaving school or technical 
college to train as tool-makers. 
Eleven of the workers (55%) stated that they had joined 
the company in order to get a higher wage. As they put it, 
ME is one of the main employers in the area and its wages are 
usually higher than those offered by other local employers. 
Four of the men (20%) said that they joined the company because 
of an interest in the type of work carried out there. One of 
them related: "I enjoy, and have been trained to work with, 
motor vehicles. I heard of a job going here and after 
visiting and an interview I got in. " Three other workers 
(15%) joined because the company was located conveniently 
near to home and the remaining two workers (10%) joined 
because they did not have any other alternative at the time 
of looking for employment. 
Most of the workers (65%) reported that they knew some- 
thing about the company before actually joining it, after some 
scrutiny it became clear, however, that these ideas were 
mostly typifications of what factories were like and not about 
ME in particular. Even those who had no experience of work 
outside ME imagined that life in all factories must be alike. 
All thought that factories were noisy, dusty and greasy places 
to work in. Only three respondents had actually heard accounts 
of ME before joining. The accounts came from friends and 
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relatives who worked there and referred to the existence of 
good management-worker relations and an easy-going atmosphere. 
Seven workers (35%) said that they knew nothing about the 
company before joining, other than it was a specialised 
vehicle manufacturer. Among the men in this group only one 
saw the world of work in terms of a variety of industrial 
environments. He said: "No, I did not know what it was going 
to be like working for ME. It is quite surprising the amount 
of different tools, methods and techniques you find when you 
change jobs. You like to think it possible that through 
previous experience you know what you are to come up against, 
but usually you are quite surprised. " 
Formal Training, Skills and Grading 
The sample can be considered to be skilled and semi- 
skilled in the main. 
APPRENTICESHIPS 
No 9 45 
Still serving one -- 
Started but gave up 4 20 
Completed here 4 20 
Completed elsewhere 3 15 
TOTAL 20 100 
TABLE I. I. Respondents' Level of Training - ME 
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completed apprenticeships in the trades of auto mechanics, 
metal work and tool making. Furthermore, as Table 1.2 shows, 
some of the men obtained City and Guilds diplomas (all in 
mechanical engineering). 
OTHER QUALIFICATIONS n °o 
Nearly half of the men in the sample started or 
Yes (City and Guilds) .5 25 
No 15 75 
TOTAL 20 100 
TABLE 1.2. Respondents Qualifications After Leaving School 
(Other than Apprenticeships) - ME 
The workers felt that many details on how to finish the 
jobs had to be worked out by themselves. Technical drawings 
were not found to contain all the information necessary to 
complete the assigned tasks and there were complaints about 
the lack of precision from the drawing office: "Since we 
make the vehicles to order we cannot have a photograph as a 
guide. They should prepare a three-dimensional picture of how 
the finished job should look like. This is the difficulty with 
specialised vehicles; ME cannot be looked upon as an ordinary 
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motor factory. " The workers were proud of their technical 
skills and criticised managers for their failure to organise 
production effectively: "Designers are terrible, they got 
£3,000 more than you get and yet you do the job and think of 
the practical way of doing things. " 
The respondents were happy with ME's grading system, 
which was seen to classify levels of pay and skill correctly. 
The only complaint came from the tool makers who, despite 
being at the top of the skill structure, thought their wages 
were only fractionally higher than those of direct production 
workers. 
Definitions of the Company 
Definitions of the company revolved around the type of 
product manufactured there (55% of the men answered in these 
terms). It was felt that the most characteristic aspect of 
the company was the way in which the vehicles were manufactured. 
As one man put it: "Not in mass like say at Leyland, but more 
like tailor made. " Or as another man said: "We manufacture 
our products in units using machinery that badly needs 
modernising. " The difference in the manufacturing methods 
of the company as compared with a traditional motor 
manufacturer was explained by one man who had been employed 
at one of Ford's assembly plants in the following terms: 
"We make vehicles to customers' orders. You can't take ME 
as the usual vehicle firm. At Ford's everything was so well 
thought out, so mechanised and efficient. When you can build a 
van in three hours it's quite impressive to watch. The 
machinery was impressive to watch too. The trouble with 
making things so fast for profit, is that they may come out 
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faulty; it's not like Rolls Royce, all handfade. Machines 
at Fords are fast and superior. Basically what we do here 
is like a production line on a slower basis; it's the same 
job with the difference that you do one every three days at 
MI E. 
The remaining 45% of the respondents considered that 
the company could be best described in terms of the social 
relationships existing within it, particularly management- 
worker relations. They definedthe company as one having 
good social relations, where managers try to communicate and 
mix with the workers. As one man put it: "This is a company 
where the management cares about the workers and tries to 
maintain employment. There are very tight-knit relations 
between managers and workers. " 
Technological considerations did not play a major role 
in the way thesemen perceived the different factors able to 
affect radically the life of the organisation. Nine of them 
(45%) thought, as the personnel manager did, that 'managerial 
strategies' were the most important factor. According to their 
arguments, managers are in a position to make "things acceptable 
to us" or to create "a good social atmosphere and a good 
market situation if they were efficient at their jobs. " 
There was the idea that managers could, by virtue of their 
decision power, alter any other of the factors outlined in 
the questionnaire card. It was up to managers, they argued, 
to set up the frame within, which unions could negotiate with 
them. If managers maintained a fair attitude towards their 
employees, towards working conditions and safety regulations, 
unions would not constitute an important factor affecting the 
life of the organisation. A second group of workers (30%) 
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decided on 'size of the factory' as the most important factor 
affecting all happenings at ME; whether the factory is small 
or big, they argued, will determine "the social atmosphere 
and type of social relationships you can have", also "the 
amount of trade union activity and even the "plant and equipment 
that can be brought in to work with". All of these workers 
mentioned that changes in ME''s ownership and the increased 
size of the factory had produced some negative results in 
management-worker relations, and had for a period "affected 
workers' morale". Now, they continued, relations have been 
improved and a good atmosphere reigns in the shops. One of 
the workers decided on 'nature of the product' as the factor 
most able to affect the life of the organisation. According 
to him, a good product selling well would keep the company 
going and this in turn would create a positive atmosphere in 
which to work. Another man thought that 'trade union activity' 
was the factor affecting the most the life of the company. 
By creating problems, the union was seen to be detrimental to 
the aims of the firm hence it was an obstacle in the progress 
of both managers and men. Three of the men (15%) said they 
did not know which of the factors presented in the card 
affected the most the life of ME. 
Definitions of the Company's Technology 
All of the workers interviewed defined the company's 
technology in terms of the quality of the equipment used in 
production. Complaints were formulated about the machinery 
being "worn out", "out-dated", "too old for the job", and 
"not placed in the right position". This, they said, made 
work more time-consuming and damaged the company's financial 
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position. When asked to define the company's technology, one 
of the men said: "Technology is like tape drills where you 
feed the request in and it places the holes where you 
programmed them. There is hardly anything like it here; we 
use mainly old tools and equipment. I would like to see a 
more scientific technology applied here". 
It was felt that the knowledge and engineering skills 
of planners and designers left a lot to be desired. Drawings 
were not up to standard and workers frequently returned them 
for modifications to be carried out. To quote from one 
conversation: "Some technology is like computers, it can do 
your wages and automate the work. Other technology is the 
know-how of doing the job. The engineers like to think they 
have got it worked out but the operation sheets are so 
innacurate it makes you wonder. To me the technology is just 
mediocre". 
The Impact of Technology and Technological Change 
None of the workers in the sample thought that there 
had been significant changes in technology at ME. Quite the 
contrary, as we have already seen, there were many complaints 
about the company's equipment and its layout. Even the longest 
serving employees could not remember important changes in this 
respect: "It's been always the same, you arrive here with 
your tool-box and they (the management) provide the bigger, 
more expensive tools like drills and rivet guns. I have been 
pulling chains here for over fifteen years". A tool-maker 
who had been employed at ME for ten years said on his part: 
"When I first came here we were doing definite tool-making, 
now the few facilities we had then have been eroded". 
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In the mens' view the factory was in urgent need of 
modernising. By modern they meant acquiring new electrical 
and compressed air tools, also more electrical lifting 
equipment, organising production so that the vehicles pass in 
order through the shops (none of the men liked the idea of 
working on a moving line), and better electrical wiring for 
easier access to the job without disturbing others. One man 
described this problem: "The shops are very untidy; if you 
want to use the drill you have to plug it in and have the 
lead all over the place. But if you had like a hanging sort 
of thing you can use it and not be in someone's place". 
Others complained about there not being enough tools for 
everybody to use, something that made the job slow and 
dangerous. Also about the shops being untidy and the safety 
exits blocked by materials and vehicles. 
Half the men in the sample stated that what they disliked 
the most about working for ME was having to operate with 
outdated equipment. All of them wanted the company to acquire 
new tools requiring less physical effort to operate and 
faster and neater to handle. 
Outdated equipment, some of the men argued, represented 
a health hazard. One of the commonest complaints was that 
the shops should be fitted with more electrical lifting: 
"Some of the equipment here is atrocious like some lifting 
chains that could hurt someone. The electrical wiring is 
not safe, someone in there got nearly electrocuted. Safety 
really stinks". One of the men had actually suffered an 
accident through operating the chains: "I hurt my back, 
the crank system was not in use so I picked the ram up with 
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the chain by hand and hurt my back. The space I was working 
in was not appropriate but they expect you to do your job 
just the same". It is important to note however that for 
these men no equipment was really safe: "Machinery is never 
safe for anybody. You can make it fool-proof, but I have 
seen so many accidents that would say no machine is really 
fool-proof. Again I have seen so many accidents, persons 
working on machines that spin and turn so fast they can 
easily cut their hands off. No machine is really safe". 
Even when machines were built with safety in mind, the men 
argued, there was always the possibility of erroneous 
operation by the worker: "A man was drilling today without 
his protective glasses, the drill broke and a bit flew into 
his face. Many accidents occur because people don't know 
how to operate the equipment. When machines are made, they 
are fitted with safety features but some accidents are the 
result of errors by the persons using them". 
Despite the complaints received on the issue of safety, 
half the men expressed the view that the safety arrangements 
of the company were 'good'. It was felt that the working 
methods used at ME did not involve the operation of very 
hazardous equipment nor chemical substances :" The safety is 
good and could be improved by better equipment maintenance". 
The Nature of the Work Tasks 
Seventeen. of the workers interviewed at ME are fitters. 
They are in charge of assembling the dozens of components 
that make up the refuse collectors' tail-gate (the part 
that picks the refuse up and presses it into the vehicle) 
and of bolting the full back body into the chassis. 
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The operations involved in the assembly of the tail- 
gate are numerous and require from the worker great dexterity 
with measuring equipment and hand tools (such as drills, 
rivet guns, nut runners, spanners, and others). The operations 
also require from the workers great ability to read drawings. 
The making of the tail-gate and associated operations can 
take a team of four men between two and three days, sometimes 
four days if the design and specifications have been changed. 
There is no mechanical pacing at any stage of the work and 
there is freedom of movement and communication with fellow 
operators. 
The remaining three men were employed as tool-makers. 
Theirs was the most skilled job on the shop floor (according 
to both managers and men) and involved machining the components 
and jigs used in production. The machinery they used was 
described as the "traditional machinery you can find in any 
tool shop": milling machines, grinders, lathes, cutting 
machines and others. 
The interviews revealed that the men had a chance to 
introduce their own ideas on the job. One of the fitters 
said: "You can always look for ideas. I proposed a method 
for cutting rubber and it was accepted. Before they 
introduced this method they had to throw away two to three 
pieces for every ore, now every one you do can be used for the 
job". Another man said: "When we were building the tankers 
they were using seven different connections to fit the 
transparent pipe, you know the see level. I proposed to do 
it with three pieces and got paid for it. This gives you the 
sense of trying to achieve something". 
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The tool makers in the group were particularly pleased 
with their chances to use their own initiative. Management 
expected them to be creative and left in their hands the task 
of solving some of the practical issues of the job: "If a 
jig is modified then they don't often make a new drawing for 
it. We have to improvise clamping positions which are left 
to us to put in". 
Not all of the workers' suggestions were of a nature to 
be formally adopted by the company; some of the ideas were 
ways the workers have to make the jobs easier for themselves, 
different ways of handling materials and using tools. The 
use of unofficial technologies was not reported by the men 
at ME. 
As we have seen, the respondents complained about the 
lack of precision from the drawing office. However, it is 
precisely this which gives them a chance to try out ideas of 
their own, to feel that their jobs are essential to the 
success of the company and an achievement for themselves. 
The following quotations reflect the general attitude: "If 
they don't get what I do the tail-gate would not work at all"; 
"I don't think a factory could run without a tool shop. If 
the tools get broken you need someone to put them right"; 
"I like it when you see the product go out and you know you 
helped to build it and that it will be of use for something. 
It gives you the feeling that you have achieved something"; 
I get a drawing and have to build a tail-gate from separate 
pieces, it is nice to see it working, if it does then I am 
pleased". Other workers felt a lot of achievement when the 
product was liked by the customer and the public in general. 
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There was a sense of pride in having built what was considered 
to be an excellent product. One of the men said: "I get 
satisfaction from being able to get everything done for the 
job to go smoother and quicker. The satisfaction I get is 
being big-headed. A bloke came round, I was in Blackpool at 
the time, and he says, God did you do that ? That's the 
satisfaction I get". 
Nineteen of the respondents (95%) stated that they 
preferred to work with their hands and small tools rather 
than with machine tools and automatic equipment, and their 
jobs at ME certainly fulfilled their aspirations: "You get 
more satisfaction by drilling a hole in an awkward place by 
hand than putting a piece of metal under a spindle drill and 
pulling the handle down. It is much more creative when you 
do it by hand". Only one of the workers did not mind what 
type of equipment he worked with: "All work is the same to me. 
I am not afraid of work. People think that jobs like the 
miners' are very hard but they are not. With modern machinery 
it's not as hard as their fathers and forefathers did". 
Although this was a group of skilled workers exercising 
a great deal of discretion over the production activities of 
the shop floor, only three of them (15%) stated that the 
'quality of their jobs' gave them the best chances to advance 
in the company. The biggest group (60%) thought. that the 
best way to advance was by 'getting on with the bosses': 
"That's the big one. Many men here have gone to jobs for which 
they were not qualified"; "You would be considered if you get 
on with them. You always have the creepers, we have one now 
here in the shop at the moment. He waits every morning for 
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Mr. X to come in; Good morning Mr. X, have a cigarette 
Mr. X, see that's the only way to get on here". "At Ford's 
you could advance whether they liked you or not. You applied 
and they assessed your experience and time-keeping, the head- 
shrinker came down and finds out what made you tick. Here 
if you are not liked you would not get anywhere". Another 
group of workers (20%) thought that advancement was the result 
of a combination of 'quality of work' and 'getting on with 
the bosses': "It's a mixture of how well you do your job and 
who you know. If you work well and know the right people - 
if you are the blue-eyed boy in front of them - you get what 
you want". One man (5%) gave 'how long he has been with the 
company' as the most important factor helping to gain 
promotion. 
But what about the chances these workers thought they 
had of actually being promoted? Table 1.3 below suggests 
that the mens' expections of advancement were high. 
RATING n% 
Very Good 6 30 
Good 
Fair 
9 45 
3 15 
Not Good 2 10 
TOTAL 20 100 
TABLE 1.3. Expectations for Advancement. ME. 
Those men answering that they expected to be promoted 
stated that this was so because of their good relations with 
superiors. Whereas those with poor expectations said they 
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were disliked by the staff. As one of them put it: "I've 
got the wrong colour of eyes. In this country good qualifications 
are not recognised for promotion and better money; that's 
why we are losing all of our skills. We are not an important 
industrial country any more". 
Trade Union Membership, Images of Society, and the Negotiation 
of Technology 
The workers in the sample shared a set of social 
characteristics which are important to take into account in 
order to understand their more political orientations. 
Twelve of the respondents (60%) came from families where 
the father was never employed in industry, most were farm- 
workers, others were sales assistants or worked in the service 
sector of the economy, a few were self-employed craftsmen 
such as leather stakers and carpenters. Most of the families 
always lived in the south of England in areas devoid of heavy 
industry (Surrey and Sussex most of them - only two families 
came from the north and one from the Midlands; all three 
fathers had been employed in industrial occupations). As 
to the respondents themselves, we have seen already that only 
just over half had had industrial experience before joining 
ME, while six never worked in industry before joining and 
three had no previous experience. The respondents with 
previous experience did not acquire it working in areas of 
heavy industrial concentration, but again in light industry 
zones - many had been employed at ME for the most of their 
working lives. 
This background and the orientations I am about to 
present suggest that this group of men cannot be considered 
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to be 'traditional working class', but conform more to 
Lockwood's 'deferential-workers' which, he argues, are 
commonly found in small towns, rural areas, industrial craft 
jobs, small-scale family enterprises and agricultural 
employment. Their relations with management are personal and 
paternalistic with a recognition on the part of the workers 
that managers are authentic leaders, born to rule and with 
the knowledge to run things. 
ME is certainly a medium-size concern which started as 
a small family firm and has tried to retain something of that 
atmosphere. It is located in a medium-sized town where 
industry is light and scarce with no history of traditional 
industrial communities. 
Support for trade union activity was limited to pressing 
for job security and compensation in case of accident. The 
men made it plain that they disliked political motives in 
trade union activities and thought their role was to amalgamate 
with management to make the company a better place for all. 
The union, in the mens' view, should represent the firm and 
help with production as much as possible. It was felt that 
although unions had helped to raise wages and improve working 
conditions, they were now doing more harm than good: "Unions 
have improved my life by increasing wages, but now they are 
getting it all wrong causing disputes when their job is really 
to amalgamate with management into making a company where we 
know what they are doing and they know what we are doing, and 
so we can all progress". "We are a closed-shop now, you have 
to belong to a union, they say they fight for you but they are 
not that fantastic". "I joined because I had to, they do 
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some good but I don't see why you have to pay them twenty- 
five pence a week really, sometimes they do more harm than 
good, unions should represent the firm also and help as much 
as they can with production". 
The task of running the firm was better left in managers' 
hands. None of the respondents thought that the unions should 
intervene in the implementation of new technologies in the 
firm. These decisions should be reached by managers who 
must do their best to keep the men informed about future 
changes and the state of the business in general. 
As to why unions should not intervene in decisions about 
new technology we find that: "Managers are the only ones who 
can decide because they know the money they have got to buy 
technology"; and, "Unions should be only consulted, but I 
wouldn't say decide, because the union is not paying for it 
and unions are not business-minded"; "Managers are the only 
ones that know what technologies there are to be used, the 
men are not educated to know this. Unions wouldn't know a 
thing", and, finally, "If people are going to be made 
redundant because of new automatic gear, that means the 
company is progressing and should be left to do it". 
Relations with management were of an agreeable nature, 
something the men saw as a result of the 'friendly', 'decent', 
and 'communicative' attitude on the part of the staff. 
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RATING n 
Very Good 5 25 
90 
Good 13 65 
Fair 2 10 
Not Good -- 
TOTAL 20 100 
TABLE 1.4 Assessment of relations with management. ME. 
As Table 1.4 shows, management-worker relations were 
highly rated with 90% of the respondents defining them as 
'good' or 'very good' and not a single man defining them 
as 'not good'. As some of the men put it: "I can go up 
to any governor, tap on his door and tell him what is going 
on. Some of them do it for the psychological aspect of it, 
you know, good labour relations, but most really mean it. 
Once you get everyone to-talk and trust each other it's all 
made, you don't need anything else", and: "You can take your 
problems to them and they help if they can. Management- 
worker relations are very good. They always listen to our 
point of view and managers are only managers at work, but 
otherwise they mix with the ordinary worker"; "There is good 
communication between them and us, you can take your problems 
to them and they help if they can"; "M-W relations? I think 
they are very good, they never force us to do things we don't 
like and always listen to our ideas, there are not many 
disputes in this company"; "Managers mix with the ordinary worker 
Z think-this is'unusüal in industry. There . ßeemS to be no class 
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distinction"; "There is an easy-going atmosphere"; "The 
size of it makes it easy for management to get around like, 
any time you want you go up and see them, the doors are 
always open". 
Half of the men stated that managers gave them all the 
information they wanted about future changes, the use of 
equipment and planned changes in methods and tools. This 
promoted, they argued, the maintenance of good relations and 
an easy-going atmosphere in the firm. 
Technology and Job Situation 
Finally, we consider the workers' perceptions about 
the possible impact of technological. progress on their job 
situation. It was felt that automated methods of production 
would not be implemented in the assembling shops for a long 
time to come. The operations performed by the worker were 
too complex for a machine to copy: "I have been doing the 
same kind of job for a long time, and when it comes to 
fitting it is a matter of carefully fitting this to that, 
and you must use your hands to do it"; "Progress? It's 
got to come, it would not affect us in fitting where you use 
small tools. We don't use big complicated machinery here"; 
"It won't have much effect in our shop, I doubt tool-making 
could be taken over by a machine which could read drawings 
and take measurements. 
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EFFECT n IN-PLANT %n OUT-PLANT 
Will create more 5 25 16 80 
Unemployment 
Won't have any 
effect 11 55 2 10 
Will make for a 
better job 4 20 2 10 
Will help to 
produce a better 
product ---- 
Don't know ---- 
TOTAL 20 100 20 100 
TABLE 1.5. Perceived effect of increased technology on own 
job and on jobs in other firms. ME. 
From Table 1.5 it can be seen that, in the majority,. 
the men did not fear technological innovations. However, 
sixteen of them (80%) thought that increased technology would 
inevitably reduce the number of jobs in other firms. To 
quote from a few conversations: "It's obvious if they 
computerise everything, then some people would be out of work, 
you just wouldn't need the men. If they-put in a new system 
of production robot-, wise, then the men are going to be left 
redundant, it's happening all over the place". "By the end 
of my life-time, perhaps my son's time, the rate that 
technology is going every year, there will be no work for anyone 
to do. It's got to come". "Technical change makes for fewer 
jobs, only very skilled jobs will be available". 
None of the workers thought that their jobs were 
threatened at present because of new technologies. Fifteen 
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of them (75%) reported that their jobs were 'fairly secure' 
due to the company's success in gaining orders for new 
vehicles. Three thought their jobs were 'very secure', 
because it was not in the company's interest to dispense with 
their skills at the tool-room. Only two workers felt 'rather 
insecure', in their view no job was very secure; one of them: 
"I am afraid I never feel secure with any job other than the 
nationalised industries. Even those are not very secure now 
because of government cut-backs". Both workers had suffered 
the experience of redundancy before joining ME. 
TECHNOLOGY AND WORK ORIENTATIONS 
Managers, Technology and the Maximisation of Profits 
Socio-technical analysts have set out the concept of 
'craft' technology to refer to a production system 
characterised by a lack of product standardisation, a relatively 
low level of mechanisation, and a high proportion of workers 
with traditional skills. This, according to Blauner, inhibits 
the extreme rationalisation of the work process more common 
in machine, assembly-line and automated technology and has 
definite consequences for administrators and manual operators 
in the concern. 
With respect to the former, lack of standardisation 
does not require elaborate control systems and, with respect 
to the latter, the skilled character of work enhances feelings 
of freedom and autonomy. 
J. Woodward's category of 'unit' production also refers 
to this type of technology. She says that when development 
proceeds too fast - as in the manufacture of large single 
pieces of equipment - product standardisation is difficult, 
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and that the most critical function of management under these 
conditions is to link customers' novel requests to production 
possibilities. Furthermore, changing designs imply the 
inapplicability of rigorous controls and allow considerable 
supervisory discretion and in turn high involvement in work and 
commitment to the firm on the part of employees. 
The manager interviewed at the environmental control 
vehicle manufacturer defined the company and the company's 
technology in the same terms used by Blauner for this type 
of production system. A 'craft' technology, she said, 
required highly skilled workers who are in close contact with 
planners and designers in order to become acquainted with the 
peculiar specifications of customers' demands. 
As to the implications of 'craft' technology for 
industrial relations, the manager stated - very much in. socio- 
technical fashion - that the skilled character of the manual 
operations and the formation of primary groups on the shop- 
floor were contributing factors in the social integration of 
the firm. The manufacture of vehicles without recourse to 
the assembly line did not routinise work and provided a 
feeling of having made the product, which promoted job 
satisfaction among the men. 
'Craft' technology was perceived to be associated with 
the production of vehicles in 'units' and, as Woodward 
specified for this technical category, financial success 
depended on the introduction of novel designs and components. 
(A brochure printed by the company on 'How it all began: 
highlights of past years', lists no less than 40 technical 
innovations introduced by the firm, many of which won awards 
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of different types: design, commercial success, exports 
and others). 
According to the manager, the unitary character of ME's 
vehicles set limits to the possibilities of implementing new 
production technologies, particularly 'mass' production and 
expressed the view that the company would always need to employ 
skilled workers at high rates of pay. 
The extent to which the 'craft' technology of the company 
really explained the good industrial relations record of the 
firm (as rated by managers and workers themselves), will be 
examined later, but on the basis of the above discussion, it 
is clear that Blauner's category of 'craft' technology and 
Woodward's category of 'unit' technology were used by the 
manager in his accounts of the production system and social 
relations of the firm. 
Workers Orientations and the Impact of Tephnology 
1. Substantive Orientations. 
Table 1.6 below shows the substantive orientations of 
the men interviewed at the environmental control vehicle 
manufacturer. The desire to obtain a good wage ranked first 
in their work priorities. Then followed an aspiration to 
perform intrinsically rewarding work, then, with the same 
ranking, a desire to participate in an integrated social 
climate and finally an aspiration to work in good material 
conditions. 
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ASPIRATION 1 2 
Kh; Ali 
3 RANK 
High Wage 
Interest 
11 
6 
1 
5 
4 1.60 
9 2.20 
Good Social Atmosphere 
Good Working Conditions 
Other 
3 11 4 2.20 
0 3 2 2.40 
0 0 1 3.00 
TABLE 1.6. Determination of substantive orientations to 
work. ME. (Ranking of work priorities). 
The extent to which the men wanted to realise extrinsic 
values in work can also be appreciated in their assessment 
of the quality of their jobs inter-industry. 
FACTOR n 
Wage 10 59 
Interest 5 29 
Level of Supervision 2 12 
TOTAL 1i 100 
TABLE 1.7. Factors used to establish comparisons between 
jobs inter-industry. ME. (Only those with 
work experience outside ME answered here n= 17). 
From Table 1.? it emerges that a large proportion of the 
respondents compared their previous and present jobs in 
economic terms. Only a minority in the partial sample compared 
them by reference to intrinsic factors. 
But the aspiration to perform interesting work 
-strengthened when inter-industry jobs were compared. 
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FACTOR n 
Interest 6 75 
No Preference 2 25 
TOTAL 8 100 
TABLE 1.8. Factors used to establish comparisons between 
jobs intra-industry. ME. (Only those with 
experience of more than one job within ME 
answered here n= 8). 
Table 1.8 shows that among those respondents who had 
performed more Shan one job for ME there was a tendency to 
assess them in terms of their intrinsic values. 
Yet another indication of the mens' desire for variety 
in work emerged when they were asked to specify their reasons 
for wanting to change/or keep jobs within the Company. Their 
answers are classed in Table 1.9 below. 
FACTOR n% 
Interest 
Friends 
17 85 
3 15 
TOTAL 20 100 
TABLE 1.9. Reasons for wanting to change/or keep jobs 
intra-industry. ME. 
Again, interest was the factor most referred to in the 
mens' assessment of the quality of their jobs in the 
company. 
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The extent to which workers saw their aspirations 
fulfilled can be appreciated in Table 1.10 below. 
421 MEAN 
ASPIRATIONS VERY GOOD GOOD FAIR NOT GOOD RATING 
High Wage 28602.75 
Interest 4 10 602.90 
Good Social 
Atmosphere 59323.06 
Good Working 
Conditions 00321.60 
Other 01003.00 
TABLE 1.10. Work priorities and levels of satisfaction. ME. 
As it emerges from Table 1.10 workers at ME were 
satisfied with the conditions of their employment. Overall 
they thought that wages, job interest and social atmosphere 
in the factory were good. Their aspiration to work in good 
material conditions was not fulfilled but it did not appear 
as a high priority aspiration. 
In the final section of this chapter following next I 
discuss the implications of technology for job satisfaction. 
a. Technology and Economic Rewards 
One central limitation of the Human Relations and 
Socio-technical systems approach is in the analysis of the 
causes and nature of industrial conflict and peace. The 
emphasis on inter-personal relations and on the social 
satisfactions to be gained from membership of a cohesive 
work group has distracted attention from the question of 
economic rewards, from the conflict of interests over the 
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distribution of the income of the enterprise as wages or 
profits and the power differential between management and 
workers. 
The aspiration to derive economic rewards from work was 
central to the men interviewed at the environmental control 
vehicle firm. Despite the highly skilled character of the 
group as compared with other samples in this study (see 
Appendix 3 ), the men sought to join the company, above all, 
to get a good/or better wage. Only a minority among them 
reported that they joined because of interest in the type of 
work offered by the concern. Inter-industry job comparisons 
also point to the centrality of economic rewards in the 
respondents' work priorities. Only a few of them assessed the 
quality of present and previous jobs in terms of the interest 
and variety involved. Nor did they think of factories as 
places offering varying opportunities for growth or 
development but as gruesome places to work in. 
The craft technology of the company did, however, contribute 
to the high wages offered. The skilled nature of the operations 
involved in the manufacture of a complex product required a 
highly trained labour force who aspired to obtain a good 
economic reward from work, and they obtained it. 
b. Technology and Intrinsic Rewards 
In "Alienation and Freedom". Blauner contends that 
'craft' technologies require a high level of traditional skill, 
which involves the manipulation of physical materials with 
tools and calls for dexterity of hand and eye; because craft 
technology lacks standardisation, the work which calls for 
traditional skills is not highly sub-divided and repetitive 
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and encompasses a wide variety of operations. This, he says, 
mitigates many of the alienating tendencies which arise in 
large-scale mass production industries. The craftsman therefore 
exercises considerable freedom and control in the immediate 
work process, wields understanding and purpose in carrying out 
meaningful jobs and develops commitment to his work role. 
A similar picture of work under craft conditions is 
advanced by many socio-technical analysts (see for instance 
M. Fullan's study of worker integration reviewed in Chapter 
One). The craftsman sets his own pace, chooses his own 
techniques and hence identifies with his job. 
The men interviewed at the environmental control vehicle 
company certainly derived intrinsic rewards from their work 
and valued the opportunity of being able to do so. 
As compared with other samples in this study, the 
respondents were in a better position to introduce their own 
ideas on the job (see Appendix 15 ). They also participated 
in the product since its design stage and contributed to the 
assembly of a large segment of the vehicles, although the 
extent of task fragmentation was perhaps larger than that 
which socio-technical analysts like to suggest for craft 
production. The vehicles passed through eight assembly shops 
before completion and four other shops supplied many of the 
components. In the majority, mechanical parts were imported 
from outside the firm. 
The jobs were also perceived to be highly skilled and 
to provide a feeling of achievement (see Appendix 13 ), and 
to be essential to the success of the company (see Appendix 14). 
In a way, the lack of precision from the drawing office, gave 
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the men the opportunity to derive intrinsic rewards from 
work. They had to sort out many details not clearly shown 
on the drawing sheets. The work tasks were varied especially, 
there occurred many specification changes and it was common 
to manufacture one vehicle of a kind. 
The skilled nature of the manual operations and the 
'mediocre' technology of the firm fulfilled, then, the mens' 
aspiration to derive intrinsic rewards from work. 
c. Technology and Social Relations 
Writers within the 'technological implications' approach 
agree that in craft industries workers may not be functionally 
inter-dependent, but may share common craft identity and 
membership of an occupational community with some or all of 
their fellow employees. 
The social integration of the craftsmen, they say, is 
further emphasised by a lack of oppressive constraints in the 
work situation. Because of a certain freedom of movement on 
the job, they have opportunity for the growth of social 
relations with other workers. By its very nature, craft 
occupations imply a large degree of control over the technical 
environment. They cannot be performed under great pressure 
and are relatively free from external supervision. 
The image of the craftsman as a less 'alienated' or more 
'normally integrated' worker can be found in the studies of 
Blauner and Fullan reviewed here in Chapter One. In their 
view, the craft system leads to concensus between the work- 
force and management on standards of behaviour, expectations 
of rewards and definitions of fair play. 
As was shown, managers and workers at the environmental 
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control vehicle manufacturer assessed their social relations 
with one another in largely favourable terms. Workers valued 
the amicable attitude of managers and felt free to call on 
the staff for enquiries regarding not only work but also 
personal matters. 
The majority of the men rated manager-worker relations 
as 'good' and 'very good', certainly as favourably as in three 
other companies where agreeable relations were also reported 
(see Appendix 20 ). 
A further indication of the mens' social integration 
in the firm is their satisfaction with relations with superiors 
as the factor most liked about working for the company. Also, 
the workers expected to be promoted mainly because they got 
on with the bosses. 
Jobs at ME were - as socio-technical analysts have set 
out for craft technology - free from oppressive constraints. 
The tasks were not timed, the workers exercised much discretion 
and had control over the rhythm of operations. Because each 
job was somewhat different from previous jobs, problems arose 
which required them to make decisions. The work called for 
small independent primary groups engaged in the assembly of 
a large segment of the vehicles and no use was made of the 
moving line. Hence the workers could establish intimate 
relations with co-workers. 
But to what extent did technology explain the mens' 
social integration ? It would appear that the desire to 
obtain a good wage, being fulfilled, played at least as 
important a part in the respondents favourable attitudes 
toward the firm; having joined it in search of a better wage 
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they valued the opportunity to obtain it. 
The relative weight of extrinsic and intrinsic factors 
in the mens' social integration is difficult to determine 
especially since both aspirat4ons for economic rewards and 
social satisfactions were fulfilled. But if, as Blauner 
suggests, the craftsman's loyalty and commitment to his work 
role (particularly in larger concerns) tends to be to the 
union or craft rather than to the company, the argument for 
economic rewards gains. 
Far from identifying with the union (most respondents 
belonged to the AUEW), the men disliked its activities and 
some reported that they joined only because of the closed- 
shop arrangement of the firm. 
d. Technology and Working Conditions 
Socio-technical analysts have tended to ignore the 
nature of the material environment in their descriptions of 
the objective constraints of work under different production 
technologies. 
Perhaps the most notable exception of this can be found 
in Trist and Bamforth's study of mining reviewed in Chapter 
One. But even there, conditions such as danger of collapse 
and darkness are treated more for their production implications 
than in terms of the miners' definitions of the situation. 
More generally, however, the attention of the analysts 
is focussed on the impact of technology on group formation 
and opportunities for exercising skills and for controlling 
the immediate work situation. Blauner's discussion of the 
nature of work under 'craft' technology is one example of this. 
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The author concentrates on those aspects of work which are 
conducive to control and to integration in an occupational 
community. Only scant reference is made to the quality of 
the material environment in printing and transportation 
equipment. Jobs in those industries, he tells us, are relatively 
light and allow for considerable freedom of physical movement. 
However, the fitters' definitions of the company's 
technology as 'out-dated' reflects much concern with the material 
conditions prevailing in the shops. There were complaints 
about the lack of electric lifting; positioning the tail- 
gate's plates and hydraulic components was hard work and led 
to accidents. The men also complained about the shops being 
dirty and congested and about the shortage of key tools, all 
of which impeded the performance of their tasks. 
The extent to which these conditions were perceived as 
significant deprivations can be appreciated in Appendix 12 
the majority of the men gave operating antiquated plant and 
equipment, and poor working conditions as the factors most 
disliked about working for the company. 
Despite this, the respondents considered that the safety 
arrangements of the company were adequate, particularly since 
no hazardous agents were used in production. 
Blauner suggests that craft technology is relatively 
'under-developed' with much of the work done by hand rather 
than machine. It is, he tells us, a 'fairly primitive 
technology' and in this resides the operator's control over 
the immediate work process. However, the fitters' demands 
for 'modernisation' expresses dissatisfaction with the poor 
material conditions resulting from such a primitive system. 
200 
2. Procedural Aspirations 
The interviews revealed that the men did not have 
orientations toward the nature of the decision making procedures 
in the organisation, other than seeking the right to be 
informed on proposed changes and on the state of the business. 
As was shown, the community background of the 
respondents was that associated with a 'deferential' image of 
society. The men were born and gained their work experience 
in the southern rural counties of England, and, in the majority 
came from families where the father was never employed in 
industry. 
All the men were union members but expressed a feeling 
of dissatisfaction with its performance in the firm. Their 
membership was not based on matters of principle but on the 
advantages of being represented in case of accident, 
redundancy and wages. The union's role, they said, was to 
cooperate with management, to represent the firm and make it 
a better place for all concerned. 
Despite criticisms of planners and designers efficiency 
at organising production, the men stated that managers should 
be left to deal on their own with issues such as the 
implementation of new technology. Only they, not unions, 
had the knowledge and expertise needed to make the right 
choices about the plant and equipment required by the factory. 
Furthermore, managers were seen to have the right to implement 
whatever measures they thought would make the company prosper, 
even if it meant reducing the labour force. 
The extreme 'deferential' attitudes of the sample can 
be explained, I would suggest, by reference to the wens' 
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social and industrial backgrounds. But perhaps a 
contributing factor in their view that managers should be 
free to decide on the nature of plant and equipment can be 
recognised in the low rate of technological change typical of 
the firm. It is unlikely that men who had not seen any 
significant changes in the production system of the factory, 
and who felt that automation would not threaten their skills, 
would express a strong orientation for control over technical 
issues. 
However, as Table 1.5 showed, the workers believed that 
increased technology would create unemployment in other firms, 
yet they were prepared to support managers who might introduce 
labour-saving methods as a way to make their companies more 
profitable. 
The replacement of 
detrimental consequences 
and reflects, I would fu: 
dominant. ideology of the 
outlooks. 
the worker by the machine with 
for the former was seen to be inevitable 
rther suggest, the influence of the 
system on the respondents' industrial 
5 SMALL BATCH PRODUCTION 
SC(the name with which this company will be referred to) 
designs, makes and sells scientific instruments for chemical 
analysis used widely in research, in industry and in medicine. 
The company also sells in the United Kingdom a range of test 
and measuring instruments as well as highly specialized equip- 
ment such as electron microscopes and X-ray spectrometers 
manufactured by sister divisions in Europe. 
The original SC company dates back to 1896 when its founder 
left his job as superintendent of the workshop of the Cavendish 
laboratory of Cambridge in order to set up the business of making 
instruments for research and education. 
During the 1920's SC also made radio equipment, but in 1927 
sold its radio business to an engineer-entrepreneur. He used it 
as a basis for an international group renowned for radio, tele- 
vision, telecommunications and broadcast equipment. 
The actual SC company was formed in July 1968 from the 
merger of two instrument manufacturers of Cambridge city. Although 
both companies had belonged to the SC's international group since 
1947, their activities were not integrated until 1968. 
At present, SC is exclusively engaged in the design and 
assemly of chromatographs and spectrometers; instruments which 
are used for the analysis of chemical compounds. 
Both types of instrument require similar stages of man- 
ufacture. First comes the machining of the metal enclosures, 
then the assembly of the mechanical parts, then the assembly 
of the electronic componenets, and finally a stage of testing. 
The production equipment consists mainly of conventional machine- 
tools for the first stage. Mechanical assembly involves the use 
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of small hand tools with which the operators fit the parts 
required, sample recipients, detectors, amplifiers, recorders, 
and, controls, and electronic assembly involves the use of 
hand-held solders in order to connect the wiring, transistors 
and, more recently, micro-processors. Circuit testing is carried 
out making use of digital equipment. The operator inserts each 
printed circuit board on a ppecially designed jig which transmits 
the readings to a monitor screen or paper roll. The testing 
equipment is the most sophisticated piece of equipment operated 
in the company, increasing the number of checks per minute and 
reducing the level of training required for this operation. 
Macro-computers are---Used only for administrative and 
clerical tasks and find no function in the design and manufacture 
of the instruments. 
All the operators involved in the assembly of the instruments 
are classed as semi-skilled by the company, whereas those involved 
in the machining of the panels and sub-assemblies are classed as 
skilled operators. The grade of technician is awarded only to 
those operators who through experience and training have learned 
to cope with all stages of the process, and to experienced testers. 
SC is located in the City of Cambridge and employs some one 
thousand men. The in-plant environment is pleasant, free from 
hazardous agents and noise (the shops are musicalized). The 
outplant environment is also pleasant, a new industrial estate 
with a handful of light engineering companies. 
MANAGERIAL PERCEPTIONS. 
Seven managers were interviewed at SC. They held the 
following posts: Personnel Manager, Production Manager, Manager 
in charge of mechanical assembly, Manager in charge of electrical 
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assembly, Stocks and Transport Manager, Supervisor Electrical 
assembly area, and Test and Inspection Supervisor. 
The Company Described 
SC was defined by the respondents as a small batch product- 
ion unit. The production manager referred to the nature of the 
product, its complexity, and frequent changes of specification 
which together did not allow for the introduction of a highly 
automated system of production. 
The implications of the small batch character of the firm 
were explained by the Personnel Manager in the following terms: 
"Relations here are not bad, there are always complaints but we 
certainly do not have problems like at British Steel or Leyland. 
You get quite a lot of skilled activity, so we don't see the 
problems of mass production industries where very long stages of 
work make for loss of interest and bad relations between people. 
We produce in small batches, like 100 a fortnight; that means 
people get the chance to work more in each product". The exist- 
ence of good management-worker relations in the firm was per- 
ceived by this manager to be also the result of a good under- 
standing of 'Human Relations' on the part of the staff. Our 
strategy, he said, is trying to maintain a family firm atmosphere; 
it's psychological: treat men in the same way as I would expect 
to be treated by my superiors. I overlook what they do from 
behind the scenes. If they get a problem it is my job to set 
it right for them and never ask them to do anything I could'h7 
do myself". 
The supervisor of the electrical assembly area held a similar 
view of the implications of small batch production for industrial 
relations. He said: "High volume production is never interesting. 
ev7 
We have here the best sort of production for holding peoples' 
interest and morale: small volume with reasonable complex 
equipment. But with more automatic equipment jobs are becoming 
more routine". 
In the opinion of the manager in charge of the mechanical 
assembly area, the small batch character of the firm caused 
some problems in the task of training manual operators. 
According to him, the sophistication of the instruments 
required a well disposed labour force able to comprehend the 
various fields involved in production. Technical advance made 
this difficult for, on the one hand, it called for increased 
specialisation and, on the other, it required the operator to 
increase his knowledge of the total process. 
Amongst the managers interviewed only one departed from 
'output' criteria in order to define the company. He was the 
manager in charge of the electronic assembly area and he thought 
SC could be best described as a 'medium size' concern which has 
been able to retain its''family firm atmosphere'. 
Training, Skills and the Running of Technology. 
It was felt that changes in technology had lowered the level 
of training required by manual operators in the performance of 
their tasks. Whereas ten years ago workers were 'craftsmen' of 
the trade they were now instrument assemblers. In the words of 
the Personnel Manager: "Ten years ago we were employing skilled 
instrument makers who could build up from a bare piece of metal 
a finished product. They had to know all about milling, turning 
and fitting. Nowadays it's all a matter of assembly". 
In the opinion of the managers, increased technology had 
de-skilled the operations on the shop-floor. High skills were 
now concentrated in prototype production, toolroom work and 
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some testing operations. It had also forced the company to be 
very careful in the selection of new personnel. The Personnel 
Manager said: "We have to make sure they are the sort of people 
we will require in the future. We have to look at least five 
years ahead when selecting new recruits. Technical change has 
meant the non-competence of the operator to understand elec- 
tronics, they have adapted to change in mechanics but electronics 
has proven a major re-training programme". 
One of the areas most affected by technological change was 
testing. The printed circuit boards are simply inserted into a 
tab fixed to the computer and the latter starts an automatic 
logical fault-finding process. If a fault is present, the 
computer indicates so, and the exact trouble spot. The super- 
visor in charge of testing expressed the view that this advanced 
check system required no skill of the operators. Before, he 
said, the operator worked making use of megas, oscilloscopes 
and other devices which required a certain level of training. 
The incorporation of microprocessors as components do not 
affect, it was said, the levels of skill needed in electrical 
assembly. The operators simply attach the silicon chips just 
like any other component making up the instrument. 
The Company's Technolory Described 
It was felt that the company : possessed a fairly sophist- 
icated technology (not the leaders in the field), particularly 
in the area of circuit testing, where some numerical control 
machines are used. The Production Manager said: "In terms of 
testing we are very advanced within the group except for the one 
company that does computers. In production we are moving towards 
mass assembly techniques particularly in wiring". 
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The small batch character of production emerged again when 
the managers were asked to define the company's technology. 
The Supplies Manager said: "It is fair to say that, as far as 
production techniques are concerned, we are starting to catch 
up with the rest of the electronics industry. One of the problems 
is that we never made sufficient numbers of any one instrument 
to be able to implement automated techniques so until very re- 
cently we had soldered and formed wire leads totally by hand. 
But now we have crimping and forming equipment, aids to assembly 
and improved methods of testing. Because of the complexity and 
diversity of the product we cannot apply those methods in all 
cases. That is the problem with small batch production - you 
cannot fully automate". 
The knowledge required to design the instruments was per- 
ceived to be highly specialized and complex. As the Personnel 
Manager put it: "At the higher levels we have employed more 
people with university degrees to deal with the newer, more 
complex problems of electronics". 
Advances in electronics have affected the company in other 
ways too. The change to printed circuit boards reduced, 
according to the Production Manager , the proportion of labour 
associated with the assembly of the instruments. He said: "An 
instrument which required 150 labour hours we make in five hours 
now, even though we have no automated assembly techniques. 
Electronics change so fast that the instruments that we made 
ten years ago are now obsolete in terms of speed and design. 
They used to be packed in boxes that were two feet cubed and 
weighed one and a half hundredweights. New we get the equiv- 
alent in a box eight inches deep, twelve inches wide and five 
inches high". 
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Technology and the Life of the Company 
The Production Manager said that the company's high rate 
of technological change had affected its pay structure. 
According to him the move towards printed circuit boards and 
automated testing had reduced the skills required in some 
operations. These changes meant then a saving in the proportion 
of capital destined for wages. This tendency wad reversed, 
however, at staff level where changes in technology called for 
more highly trained personnel. Perhaps the most critical impact 
of technological advance on the pay structure was that of the 
routinisation of testing. Whereas before testers were paid 
a skilled rate, now they fell under the semi-skilled grade level. 
A similar perspectiveras held by the Production Manager 
(mechanical area) who said: "Production is not very automated 
here. Small batches rely heavily on manual assembly. This 
requires a number of people to carry out the operations and we 
still pay a lot in wages. The mechanics of the industry will 
decrease-what I call the hardware - everything will be oriented 
towards software production. For us, the microprocessor rep- 
resents a big chance for the future but we must discuss technical 
changes in time, try to involve the unions more. Generally new 
technology can be a great drain on your time". 
The degree of specialization of functions was also seen to 
have been affected by 
Manager said: "We nog 
and electronics. But 
people who understand 
fields". 
It was said that 
technological changes. The Production 
a need specialists in optics, mechanics 
unfortunately we find it difficult to get 
the inter-relationships between those 
technological changes had also affected 
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the extent of the formalization of rules. The Personnel 
Manager said: "Technology creates certain standards that must 
be met. Error must be eliminated as much as possible. You 
have to make the operator know what is expected of him. More 
rules are called for when technology becomes more sophisticated. 
We try to make the operator more conscientious by providing 
him with some responsibility, just enough to keep him interested 
but not too much so that he worries and has a nervous breakdown". 
Although the company wanted to reduce the number of super- 
visors, this proved difficult. In the opinion of the Personnel 
Manager, the introduction of more sophisticated technology 
required higher levels of supervision because "not everybody 
laws what they are doing". The company tried however to reduce 
formal supervision and pick the "best man" within a working 
group telling the rest to bring their queries to him. 
The implementation of new technologies was seen to have 
affected manager-worker relations in the firm. The Production 
Manager said that just to mention technical change caused anxiety 
onthe shop-floor: "Any change creates an automatic reaction of 
fear. Am I going to leave?, or change my job?, will I like it 
or hate it? These are automatic reactions, instinctive fear, 
fear for survival. Once they are reassured that they will have 
a job the next thing is what will it be and how much they are 
going to be paid for doing it. Any change means more money to 
them; that's annoying, especially if the company has just spent 
¬100,000 on new equipment to make life easier for them. Any 
change has to be explained long in advance; even so there will 
still be people saying you didrY tell us, we did not'know about, 
it. But certainly the effort should be made to explain the 
situation as soon as possible so that hopefully all the problems 
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are out by the time you want to work with new technology. 
Recently we had to introduce new safety devices for men and 
components; better earthing for the men so that they do not 
suffer electrical shock and we had to develop a special wrapping 
material for some components which would break with increased 
static. We had to install anti-static benches strapped to fit 
the operator's wribt so that they are firmly earthed. One 
operator, when told he would be strapped to a bench, imagined 
being put in a dungeon all chained up. We had to reassure him 
that he would be able to move and that it would not kill him... 
yes technology brings with it a rush of problems". 
According to the managers, the factor most likely to affect 
the life of the company was not its technology but its size. 
The Personnel Manager said that the level of trade union activity 
increased with growth and the incorporation of the firm into 
wider industrial interests. To quote from his conversation: 
"The company was initially a family concern but now it has 
grown into a larger organization that has lost a lot of indiv- 
iduality. People call each other Mr. X and Mr. Y, and that's 
bad for communications". 
Despite this, and the problems caused by the introduction 
of new equipment, it was generally agreed that manager-worker 
relations in the firm were of a pleasant nature, especially if 
compared with relations in other firms. 
The managers expressed a feeling of resentment about trade 
union activity in the firm. In their view the staff was able 
to deal with employees' queries on an individual basis and 
therefore the union was unnecessary. 
As to reasons for the existence of good management-worker 
relations, managers referred to the company's constant 
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preoccupation with employee welfare and the beneficial influence 
of small batch production on the manual operations of workers. 
Technological Perspectives of the Company 
Managers believed that the electronics industry would 
continue to grow and change with new innovations. The Production 
Manager said: "The componezits manufacturers are continually 
bringing out new devices which companies like ourselves can 
use in ever cheaper, better and cleverer ways... The emphasis will 
be on technician labour rather than on assembly labour". 
The Manager in charge of the electronic assembly area 
said that, despite new production techniques and components, 
the industry would not drastically reduce its labour force, 
for "we are not in a mass production industry using a lot of 
heavy equipment as in other industries where they spend millions 
in equipment and have three men working it. That won't happen 
here where people will always be needed". 
WORKERS' PERCEPTIONS 
Ten workers were interviewed at the scientific instrument 
manufacturer. Of these, nine were involved in direct production 
(tool room work, and assembly) and one was employed in the 
testing shop. 
Of the total, four had previous job experience before 
joining the company, whereas six started work at SC on leaving 
school. Of those with previous experience, two worked fob a 
television set manufacturer as electronic assemblers, one was 
a post-man and one a shop assistant. 
As to their level of training, nine of the men in the sample 
had not served apprenticeships, whereas one was still serving 
one at SC. The respondents had not taken any other qualif- 
ications since leaving school. 
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The group cannot be 
the company classed them 
a period of on-the-job- 
to work in the tool shop 
or alternatively must be 
Most of the workers 
considered, then, to be skilled but 
as semi-skilled after they completed 
training. Those recruits who aspire 
must have served an apprenticeship 
willing to serve one at the company. 
interviewed had always lived in 
Cambridgeshire and adjoining counties, and the same can be said 
of their parents, the majority of whom were never employed in 
industry but on farms (60%) and various services (2C*%). Only 
two of the respondents' fathers worked in industry, one in rail- 
road construction and the other in the engineering industry. 
Seven of the respondents reported that they sought employ- 
ment at SC in order to get a good (or better) wage. The 
remaining three however, joined because the company was close 
to home; this in their view reduced transport expendes. 
The majority of the respondents said that they had an idea 
of what it would be like to work for SC before actually joining. 
In this connection, 80'ßo referred to the good management-worker 
relations existing in the company. This they knew through 
relatives and friends who had worked for the company. Twenty 
per cent of the men said that they had no idea about the nature 
of the jobs offered by the company before they were recruited. 
Definitions of the Company 
When asked to define the company, all the men referred to 
the quality of management-worker relations in the firm. Seven 
of them assessed their relations with management favourably, 
superiors were seen to be friendly and to treat the worker with 
respect. Also, managers were not perceived to be 'pushy' when 
it came to getting the job done. 
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The remaining three respondents assessed their relations 
with managers unfavourably. According to them, SC was a much 
better firm to work for when it was a 'family concern'. Then, 
they said, the firm was small, every one knew each other and 
communications were good. 
In fact the growth of SC into what was called a 'medium 
size concern' was perceived by the respondents as the most 
important factor affecting the life of the company. 
FACTOR n% 
SIZE OF THE ORGANIZATION 6 60 
PLANT & EQUIPMENT -- 
TRADE UNION ACTIVITY -- 
MANAGERIAL STRATEGY -- 
NATURE OF THE PRODUCT 3 30 
EXTERNAL & ENVIRONMENTAL -- 
OTHER 
DON'T KNOW 1 10 
TOTAL 10 100 
TABLE 2.1 Awareness of factor affecting the most the life 
of the company. SC. 
The general feeling was that with growth came problems of 
efficiency, plant politics (as they described trade union 
activities), communications and social relations. The men 
reported, for instance, that they were less informed about the 
state of the business in the present situation, also 
that 
they did not receive enough information on planned changes of 
techniques and equipment. 
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RATING n 
WELL INFORMED -- 
NOT WELL INFORMED 5 50 
NOT INFORMED AT ALL 5 50 
TOTAL 10 100 
TABLE 2.2 Assessment of amount of information passed to 
workers. SC. 
The company's efficiency was also perceived to have been 
affected by increased size. Before, the men said, there was 
a smaller range of instruments being manufactured, hence 
production schedules were better organized and each man could 
concentrate his attention more on a specific design. Now, they 
continued, too many instruments were assembled simultaneously 
with different components and plans and this caused problems for 
organizing the work. Reference was made to the peculiar nature 
of the instruments (particularly their specialized function) 
which required the use of multiple drawings and the in-house 
mounting of electronic components which might otherwise be 
supplied complete by other electronic firms. 
The arrival of the trade union was also perceived as a 
consequence of increased size. The'activities of trade union 
officials were resented by the sample. The men (shop-steward 
apart) expressed the view that the union was unnecessary, for 
workers were able to ventilate their differences with managers 
without it. 
That there was an understanding between managers and the 
men on the shop-floor is evident from the workers' assessments 
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of the quality of industrial relations in the firm. 
RATING n 
VERY GOOD 6 60 
GOOD 3 30 
FAIR II 
NOT GOOD -0 
TOTAL 10 100 
TABLE 2.3 Assessment of Relations with Management. SC. 
Through conversations with staff and men I learned that 
there has never been a major strike at SC. Furthermore, both 
groups criticised the union for trying to stir conflict without 
reason, within the company. 
Despite the wens' complaints of a loss of the old 'family 
firm atmosphere' they still valued its sociability pattern. 
In connection with this, it is worth indicating that seven of 
the manual respondents gave the existence of good management- 
worker relations as the factor they liked best about working for 
the company (two gave 'good wages' and the remaining one gave 
'company located near to home'). 
Definitions of the Company's Technology 
When asked to define the company's technology all workers 
referred to the quality of the equipment used in production. 
It was described as fairly new and up-dated, able to do what 
was required and well-maintained. 
Technical designs and drawings were thought to be sound 
and to present minor difficulties only for translating into 
practice. 
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It was generally felt that SC's instruments were of very 
good quality, able to perform quite complex functions and 
exhibited a modern styling. 
The men praised management for their eagerness to introduce 
new technologies on the shop-floor but, as was shown earlier, 
they resented not being told well in advance of the changes. 
The Impact of Technology and Technological change . 
Some of the workers interviewed had been with the company 
long enough to remember the methods of assembly used before the 
arrival of the printed circuit board.. ' In their view, transistors 
were much more difficult to work with and they agreed that the 
move toward solid state technology made the jobs less laborious. 
The introduction of improved components, they said, drastically 
reduced the number of connections per unit, but they added that 
the advantages for the operator were not as great as might be 
assumed; for if the P. C. B. improved the work it also allowed 
for more instruments to be assembled. 
There were other innovations which, according to the men, 
made a significant contribution to the work. They referred to 
faster and easier methods of stripping wire, more efficient 
soldering irons, and in particular to dip soldering (a method 
in which the boards with mounted components are immersed into 
the surface of molten solder for the purpose of simultaneously 
soldering all component leads to the conductor pattern). The 
men also referred to wire wrapping tools and-automatic crimping 
machines. 
Double insulation of tools was seen as yet another sig- 
nificant step toward improving the job by making it safer. The 
men also reported that the shops were well organized with enough 
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space for trollies to circulate between assembly stations with- 
out endangering the operators at the benches; the benches 
themselves were thought to be spacious and the instruments and 
tools on them were seen to be firmly earthed. In conneetion 
with this, seven of the men in the sample rated the company's 
safety arrangements as 'good' and the remaining three rated them 
in even more favourable terms as 'very good'. 
The Nature of the Work-tasks. 
One of the men was employed in the tool room and his work 
consisted of machining the instrumnts' enclosures and panels. 
His activities involved cutting aluminium sheets making use of 
standard machine tools such as millers, grinders and others. 
After the cutting is finished, there follows a stage of bending 
and finally welding. This last operation is usually spot weld- 
ing where the operator joins the pieces together between a pair 
of welding tips, and a current of considerable magnitude is 
passed through the tips and the work. The parts thus obtained 
are called wraparound chassis in the case of the whole unit or 
sub chassis in the case of panels and meter boxes. These 
operations require dexterity with tools and drawing, reading and 
measuring skills. 
Three of the men were employed as mechanical assemblers. 
They receive the chassis from the tool room and proceed to 
assemble, guided by an exploded pictorial drawing, the many 
components (transformers, grills, jacks, panels, bolts, lock 
washers, recorders, potentiometers, among others) involved. 
These components must be assembled following a strict order; 
to that end a three dimensional drawing showing the assembly 
stages is used in which it is easy to visualise the arrangement 
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of the parts in the unit. The tools used in assembly include 
screw drivers and pliers, and a number of small machine tools 
such as turret punches, press brakes and others. 
Five respondents were employed as electrical assemblers. 
Their task consists of mounting the printed circuit boards, 
and wiring the units. The small-batch character of the firm 
does not allow for the importation of complete printed circuit 
boards from the component manufacturers (except those used for 
standard functions) and this greatly increases the labour 
content of the assembly operations. The men start by mounting 
certain hardware and'terminals onto the boards (most of the 
boards have been already etched by the manufacturers but some 
more complex patterns are etched in house). This involves 
drilling through the cards' substrate for the purpose of allowing 
the leads of the components to feed through and make connections 
to the circuit pattern. After this, the operator bends the leads 
over in the direction of the conductors and solders them. Once 
the printed circuits are mounted, the operators insert them 
into their respective panels, sub chassis or relay racks. The 
final operation consists in wiring the unit. In order to achieve 
this the operator must use different techniques and tools depending 
on the type of connection required. Insulated wire, the basic 
conductor, is supplemented with multi conductor cables, shielded 
wire, stripe cable, retractable cable and other types of cable, 
their terminations being made with crimped connections, mech- 
anically wrapped joints and welding, in addition to the con- 
ventional solder and screw methods. The men start by wiring 
the printed circuit boards to one another, then the sub-assemblies, 
metering and reading devices, and finally the controls. 
It must be noted that each man is asked to do only some of 
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these operations. However, job rotation schemes recently in- 
troduced by the company have allowed the operators to participate 
in more areas of assembly. The remaining respondent works in 
the test shop. There he checks the printed circuits before 
they are mounted. Testing proceeds in a single operation where 
the boards are inserted into a numerical control machine equipped 
with electrical terminals. These terminals are interchangeable 
to suit different circuit patterns, make contact with each point 
and send a reading through the machine onto monitor screens on 
paper rolls. 
Overall, the work tasks (except those in the tool room) 
were perceived as not requiring much skill; this despite the 
fact that drawings are needed to perform all of them. 
Both electrical and mechanical assemblers thought that 
their jobs were 'boring' and'repetitive' and the same opinion 
was voiced by the tester. 
n% 
YES 
NO 
TOTAL 
3 30 
7 70 
10 100 
TABLE 2.4 Possibilities for Achievement. SC. 
As it emerges from the table, the majority of the men 
did not derive a feeling of achievement from the performance 
of their jobs. It was felt that patience, not skill, was the 
clue to the jobs, and that technical drawings left nothing to 
be assumed by the operator. 
Eight of the respondents expressed the view that they 
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could 'never' introduce their own ideas on the job. There was 
no way, according to the men, of changing work methods, no 
short-cuts and no way to use unofficial technologies. 
The wens' dislike of the work tasks also emerged when they 
were asked to state whether their jobs were essential to the 
success of the company. Eight of those answering thought that 
their jobs were not essential, and formulated complaints about 
their jobs being too simple. 
The extent of the mens' dislike for their immediate jobs 
can also be appreciated in that eight of them gave 'doing a 
boring job' as the factor most disliked about working for the 
company. Mary of the respondents wanted to be transferred to 
the prototype shop where, they said, work was more varied and 
interesting. 
The men expressed the view that the job rotation scheme 
run by the firm helped to break the monotony of the manual 
operations but they argued that the scheme needed to be expanded 
in order to become really effective. Sixty per cent of those 
workers interviewed saw the implementation of a truly comp- 
rehensive job rotation system as the most important change to 
improve the company. Table 2.5 below provides a classification 
of the mens' suggestions to maLke the factory better. 
SUGGESTION n% 
MORE JOB ROTATION 6 60 
BETTER CONTROL PROCEDURES 2 20 
MORE INFORMATION ON TECHNICAL 1 10 
ISSUES 
MORE UNION CONSUITI'ATION 1 10 
TOTAL 10 100 
TABLE 2. Suggested Changes to Improve the Company. SC. 
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Overall the men in the sample were unsatisfied with their 
immediate jobs. Only the tool-maker among them reported that he 
was able to exercise a degree of discretion in work, to derive 
a feeling of achievement from it and to introduce ideas on the 
job. 
IMAGES OF SOCIETY, TRADE UNION MEMBERSHIP AND THE NEGOTIATION 
OF TECHNOLOGY. 
The majority of the men in the sample shared a community 
background which resembles that outlined by Lockwood for the 
emergence of a 'deferential image of society'. They lived and 
worked in an area devoid of heavy industry and in the main 
their fathers were never employed in industrial occupations 
but predominantly in agriculture. 
On this basis it can be assumed that the respondents did 
not participate in a traditional working class culture (where 
there is a marked awareness of US in contradistinction to THEM) 
and, as we have seen, they valued the paternalistic style of 
employee control of the firm. 
Furthermore, the men had friends and relatives working with 
them in the factory and this must have reinforced the system 
of interpersonal influence and loyalty to the company. 
Attitudes to management fitted into Lockwood's model of 
deferential image of society. Employers were seen to have the 
knowledge to run things and therefore should be let alone to 
manage without trade union interference. 
Unions in general were criticized for getting involved in 
political disputes that were detrimental to the country and its 
main industries (the case of recurrent strikes in the motor car 
industry was used to illustrate this argument). 
The mens' deferential images strongly emerged when they 
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were asked whether unions should jointly decide with management 
the technologies to be implemented in the factory. Eighty per 
cent of the respondents expressed the view that unions should 
not get involved in such decisions, nor in other policy decisions. 
Overall the men were contented to let managers handle 
administrative and business matters, yet they expressed an 
aspiration to be better informed about the state of the business. 
TECHNOLOGY AND JOB SITUATION 
The majority of the respondents (eight) expressed the view 
that technological progress would not endanger the security of 
their jobs; according to them the company could not introduce 
highly automated systems of production due to the sophisticated 
nature of the instruments. 
Only two of the men expressed fears about losing their 
jobs because of new wiring methods such as they had seen in 
the T. V. factory where they worked before (they referred par- 
ticularly to automatic wire finishing and automatic wire-wrapping 
machines). Both men thought, however, that these innovations 
would not be implemented at SC in the near future and, as with 
the rest of the workers interviewed, felt secure with their jobs 
(40% of the sample said their jobs were, 'very secure', and 60% 
said theirs was 'fairly secure'). 
Opinions changed when the men were asked to comment onthe 
job situation of workers in other industries and technological 
progress. Seven of them said that higher automation would lead 
to unemployment and redundancies. A smaller proportion of the 
respondents (30%) thought technological innovations would make 
for a better job. 
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ORIENTATIONS TO WORK AND TECHNOLOGY 
Managers, Technology and the Maximization of Profits. 
The scientific instruments manufacturer illustrates 
Woodward's category of 'small-batch' production technology. 
Placed near the 'unit' end of her scale of technical complexity, 
small batch production concerns will find it difficult to 
exercise control over manufacturing operations and to understand 
the physical limitations of production. Also, in these firms 
targets cannot be set as effectively as in 'mass' and 'process' 
production technology and there will be a high degree of un- 
certainty in the predict ion of results. 
The manufacture of small batches of complex equipment, says 
Woodward, inhibits the application of mass production techniques 
and calls for a large proportion of total turnover to be allocated 
to wages and salaries. 
It is also argued'that in small batch production, control 
mechanisms are less closely tied to the technology of manufacture. 
The separation of production administration from production 
operations, according to Woodward, result in the emergence of 
control systems that reflect top menagement thinking. Further- 
more, the relaxation of pressure, the small working groups 
and the reduced need for labour economy are factors conducive 
to industrial peace at the extremes of the technical scale. 
The information so far presented showed that managers at 
the electronic manufacturer used the concept of small-batch 
production in order to define the company and its technology. 
The complex and changing nature of the instruments imposed 
limitations on the possibilities of implementing a 'mass' 
production system. Although the company has introduced a number 
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of technical innovations which reduced the proportion of labour 
associated with the assembly of the instruments, it has not 
managed to reduce its labour force and still allocates a high 
proportion of turnover to wages. 
There is no evidence to suggest, as Woodward does for small 
batch production, that the company's control system presently 
reflected top management thinking. The trend towards more 
complex designs, components and methods called for the formal- 
ization of rules - even tough managers would rather leave 
supervision in the hands of the best man within each production 
group. This informal strategy designed to boost motivation and 
morale was threatened, however, by the need for more stringent 
control. 
There is a second way in which the 'small batch' technology 
of the company was seen to have an effect on the lines specified 
by Woodward for this production category. The variety of the 
work tasks, it was said, involved the operator with his job and 
with the company, and hence contributed to the good industrial 
relations of the firm. The labour relations problems in the 
motor car industries were explained in terms of the repetitive 
character of mass assembly technologies. 
However, as was shown, operators at SC found their jobs 
unchallenging and routine; thus the explanation for their 
integration into the organization must lie with factors external 
to the nature of the manual tasks themselves. 
In the next section of this chapter, an attempt is made to 
outline the reasons for the men's favourable attitudes toward 
management. For now it has been established that Woodward's 
category of small batch production was relevant to managers in 
their definitions of the company and its technology. 
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WORKERS ORIENTATIONS 
I. Substantive Orientations 
Table 2.6 below shows the work priorities of the men 
interviewed at the scientific instrument manufacturer. The 
aspiration to obtain a good wage was strong among the respondents 
and so was the desire to work in good material conditions. The 
desire to participate in an integrated social environment and 
to perform interesting work appeared less important, and working 
close to home ranked last in the men's priorities. 
PRIORITY 123 MEAN RANK 
HIGH WAGE 7 3 0 
GOOD WORKING CONDITIONS 2 0 "1 
GOOD SOCIAL ATMOSPHERE 0 6 0 
INTEREST 106 
1.30 
1.67 
2.00 
2.71 
LOCAL JOB 0132.75 
TABLE 2.6 Determination of substantive orientations to work. SC. 
(Ranking of work priorities) 
The centrality of economic rewards as a work priority also 
emerged when the men were asked to assess the quality of their 
previous and present jobs inter-industry. (Table ). 
FACTOR n% 
WAGE 4 100 
TOTAL 4 100 
TABLE 2.7 Factors used to establish comparisons between jobs 
inter-industry. SC. 
(Only those with work experience outside SC answered here). 
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Although the desire for variety in work only ranked fourth 
in the men's priorities, it emerged first when the respondents 
were asked to state their preferences for jobs within the 
company. Table 2.8 below shows that the scope for interesting 
activity determined whether a man wanted to keep or change his 
job in the firm. Of all those who would rather change, all 
expressed a preference for design work. Through it they hoped to 
avoid the boredom associated with the mechanical and electrical 
assembly of the instrumentB. 
FACTOR n /o 
INTEREST 9 90 
NO PREFERENCE 1 10 
TOTAL 10 100 
TABLE 2.8 Reasons given for wanting to keep present job/and 
wanting to change it. SC. 
The extent to which the men were satisfied with the conditions 
of their employment can be appreciated in Table 2.9 below. 
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ASPIRATION VERY GOOD GOOD FAIR NOT GOOD MEAN RATING 
HIGH WAGE 0 7 2 1 2.60 
GOOD WORKING CONDITIONS 0 3 0 0 3.00 
GOOD SOCIAL ATMOSPHERE 1 5 0 0 3.17 
INTEREST 0 1 4 2 1.86 
LOCAL JOB o 3 1 0 2.75 
TABLE 2.9 WORK PRIORITIES AND LEVELS OF JOB SATISFACTION. SC. 
As it emerges from the table, workers at SC were satisfied 
with their wages, with working conditions in the shops, with the 
social atmosphere of the company and with the distance between 
227 
work and home. They were not satisfied, however, with the 
interest and variety offered by their jobs. 
In the next section of this chapter I shall discuss the 
impact of technology on the mens' expressed work aspirations. 
a. Technology and Economic Rewards. 
The aspiration to earn a good wage ranked first in the wens' 
work priorities. As with the men in other samples studied here 
(except that at the cement plant) the desire to derive economic 
rewards was central and reflects, I would suggest, both the 
reality of life in a money economy and the success of a number 
of socializing agencies (mass media, government, and others) 
which promote the idea of work in purely instrumental terms. 
The majority of the respondents, as we saw, arrived at SC 
in search of a, good (or better) wage. In their view, the co- 
pany's rates were-the highest for the area and this attracted 
them there in the first place. The workers reported that they 
knew about the wages offered at SC through accounts of relatives 
and friends who had been employed in the firm. 
No doubt the technology operated at the instrument manu- 
facturer determined the rates paid. Managers reported, for 
instance, that with technical advance shop floor skills were 
somewhat reduced, and that as a result savings were made in 
the proportion of capital destined for wages. Thus, the high 
skills required in testing were lost to numerical control machines 
operated by semi-skilled workers. Although the impact of in- 
creased technology was not as great in assembly areas, auto- 
mation and other labour saving techniques converted the men from 
instrument makers proper to machine minders and assemblers in a 
relatively fragmented production system. 
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On this basis it could be assumed that the rates offered 
by the firm, albeit the highest for the area, did not fulfil 
the men's aspirations to earn a good wage, and the findings 
from a question which I put to the respondents seem to support 
this interpretation. When asked: Is there anything you like 
best about working for the company? only 20'% of the sample 
mentioned the level of pay whereas the largest percentage group 
(80%) gave good management-worker relations as the most liked 
factor. (see appendix 11). 
However, when the men were asked to rate their job at SC 
in terms of its potential to fulfil their more abstract (or 
substantive) work aspirations, a different picture emerged. 
Table 2.9 at the end of this chapter shows that, to a significant 
extent, the men were satisfied with their pay packets. What 
follows from this is that even though technology (and other 
factors such as geographical location of firm, managerial policy, 
trade union activity and others) might dictate pay levels, it 
cannot determine whether the worker will be satisfied with his, 
rate or not. This can only be achieved by reference to the mens' 
'definitions of the situation' which will be partly based on their 
personal experiences. Thus the low wages in agricultural employ- 
ment and service occupations provided the background against 
which those men who had work experience outside SC assessed their 
present level of pay. The case of the men with no job experience 
before joining the firm is different. Their satisfaction resulted, 
I would suggest, from a belief that no other company in the area 
would pay them as much. 
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b. Technology and Working Conditions 
The aspiration to enjoy good material conditions at work 
was strong among the respondents. In fact it ranked second in 
the mens' substantive orientations; higher than for the rest of 
the studied samples. 
As was mentioned in chapter four, sociotechnical analysts 
have tended to ignore the quality of the material environment 
in their studies of the impact of technology but, as the case 
of SC demonstrates, it can play an important part in the workers' 
assessment of their industrial experience. 
The wens' definitions of the company's technology as 'up- 
dated' reflects their satisfaction with the material conditions 
of work and safety standards of the firm. The shops were clean 
and well organized, with spacious benches and effective earthing 
to prevent electrical shock. 
Most of the technological innovations implemented by the 
firm were liked by the respondents. In their view they helped 
to perform intricate operations (like wiring) and increased 
safety (as with double insulation on tools). 
Managements' concern with safety and organization on the 
shop-floor was highly valued by the operators, and contributed 
to fulfil their aspiration to'work in a clean and safe 
environment. 
c. Technology and Social Relations 
The scientific instrument manufacturer studied here 
illustrates Woodwards' category of small batch production. The 
sophisticated nature of the product and frequent specification 
changes impeded, as in the case of the environmental control 
vehicle factory discussed in chapter four, the application of 
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the technical methods of mass-production engineering (only 
40 to 50 instruments were turned out weekly). As a result of 
this limitation on production, says Woodward, the pace of work 
and general rhythm of operations are not mechanically determined, 
so pressure and conflict are reduced at all levels of the 
organization. 
Woodward contends that in firms at the extremes of her 
Scale of Technical complexity managers are able to handle their 
labour problems better than in firms in the middle ranges, and 
that this. is primarily due to the nature of the production 
system involved. 
Manager-worker relations at SC did take on an agreeable 
nature and in this my findings support Woodwards' predictions 
for a firm placed near the unit end of her technical scale. 
The men assessed their relations with management favourably 
and gave good manager-worker relations as the most liked factor 
about working for the firm. Their definitions of the firm in 
terms of its pleasant social atmosphere also indicate the extent 
of the men's satisfaction with relations with employers. 
There can be no doubt that the workers studied at SC saw 
their aspirations to participate in an integrated social environ- 
ment fulfilled. However, I would suggest that this is not a 
result of the production system for, as was shown, the men did 
not desire intrinsic rewards from the performance of their tasks. 
Furthermore, the job did not allow freedom of movement and the 
need to concentrate on the intricate connections inhibited 
conversation. Also, managers reported problems between the 
operators and first line supervision and the introduction of 
new technologies produced tension in the factory. 
I would further suggest that it was the mens' satisfaction 
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with their pay packet and the paternalistic syle of management 
of the firms which explained their favourable attitude to 
management. 
d. Technology and Intrinsic Rewards 
Sociotechnical analysts agree that the manufacture of 
non-standardized products is more intrinsically rewarding for the 
manual operator than 'mass' production. The ideal typical case 
of non-standardized work, they tell us, is to be found in 'craft' 
or 'unit' production industries. R. Blauner, for instance, 
illustrates the argument with the case of the printer whose job- 
requires him to work on different editions (thus has variety) 
and to be on the alert to carry out last minute alterations. 
Admittedly, the work of the instrument makers interviewed 
at SC is not as varied as that of the printer. nor does it require 
the high level of training typical of craft occupations, but 
the sophisticated nature of the products and the high rate of 
change in electronic components and designs - placing the firm 
close to the unit end of the scale of technical complexity - 
might suggest that the work tasks involved offered scope for 
variety and interest. 
As we saw earlier, managers attributed the good industrial 
relations record of the firm to the intrinsically rewarding 
nature of manual operations on the shop floor. However, the 
men found their work boring and routine. They could not 
introduce their own ideas on the job nor did they feel it was 
essential to the success of the company nor did it provide 
them with a feeling of achievement. The men at SC were as 
dissatisfied with their immediate jobs as the men studied in 
firms at the middle ranges of the scale of technical complexity, 
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and in some respects they were even more dissatisfied (see 
appendices 13,14 and 15). 
The extent(cf the instrument makers' dislike for their work 
can also be appreciated by the fact that 80'% of them gave 'doing 
a boring job' as the factor most disliked about working for the 
company. According to the workers, technological progress 
(particularly the change from transistor to printed circuit 
boards) had not significantly improved their jobs. Although 
the number of connections was drastically reduced, more instru- 
ments were being manufactured with similar tools. 
It was felt that the introduction of a more comprehensive 
job-rotation scheme was needed to take out some of the boredom 
from the assembly tasks. 
2. Procedural Orientations 
As was shown, the men interviewed at SC were content to let 
managers run the firm as they saw fit. Employers, it was said, 
were paid to take decisions and nobody should interfere with 
their job. 
Overall, workers did not have orientations toward the nature 
of decision making procedures; they thought the union was a 
pervasive influence on the firm, a potential source of conflict 
they could do without. It was generally felt that managers 
looked after the work force and that they were sympathetic to 
the men and their problems. 
The respondents did not want to participate in decisions 
regarding the implementation of technology in the firm; as with 
other decisions these should be arrived at by employers who 
were seen to have the knowledge and to be trained about such 
matters. 
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The deferential images of society found among the workers 
help to explain their lack of interest for participation in 
this and other areas of factory life, but I would suggest that 
the mens' largely favourable experience of technology as pro- 
ducers strongly influenced their definitions of the situation 
and projects of action (inaction in this particular case). 
The mens' definitions of the company's technology as 
'up dated', with all that this implies, and the advantages 
they saw in the technical innovations implemented by the firm 
over the years must have played an important part in their 
decision to let managers decide on technological matters. 
B 
. 
LARGE BATCH PRODUCTION I 
This study took place in a company involved in the plastic 
coating of metal artifacts. The company (which will be referred 
to as 'PC') was founded in 1952; in its beginnings it was a 
very small concern occupying only an army-type hut where the 
owner and four assistants began experimenting with a variety 
of coating techniques. 
PC emerged as an auxiliary unit where other companies 
could send their products in order to give them a durable and 
stylish finish. The company expanded by introducing new 
techniques and by developing new materials (mostly experi- 
menting with already available polythenes) able to resist 
direct contact with other chemicals and substances. In this 
way, PC secured contracts of investiture with the British oil 
companies (British Petroleum and others) for whom it began to 
coat the heavy pipes that might degenerate as a result of oil 
and sea corrosion. 
Today PC (and sister divisions) form the largest coating 
group in Europe, with one site devoted exclusively to production, 
one site engaged in the development and manufacture of the 
machine technology, used for coating (tanks, ovens, tools and 
other specialised equipment), and a third site involved in the 
preparation of the plastic powder and pastes used for spraying 
and dip applications. 
PC is a production concern employing three hundred and 
five people; of these one hundred and fifty work on the actual 
coating operations, sixty work on indirect ancillary tasks 
(these include: loading, driving and cleaning), and the 
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remaining ninety five employees take on the administrative, 
technical and supervisory functions. 
The complete coating group was bought in 1969 by a 
financial company and this - as we will see later - strongly 
affected the nature of the social relationships existing 
within all three divisions. The take-over occurred, according 
to our interviewees, because of the founder-director's 
increased interest in the world of party politics and decreased 
attention to the world of business. According to the sample 
PC was not going through a situation of financial stress at 
the time; in fact, I was told that contracts were numerous 
and substantial. 
PC coats an enormous number of different products. 
These can be big and heavy like oil pipes but also small and 
light like safety belt buckles, or even minute like metal 
clips for holding wires. This variety of sizes and shapes 
forced PC to develop a relatively wide range of specialised 
machine technology. The company manufactures its own 
equipment and exports it also to countries where the transport 
of the pieces to be coated may prove difficult and/or 
expensive. (PC exercises a great deal of discretion about the 
countries to which it sells its equipment). 
The coating process takes place in big tanks and ovens; 
the former contain a volume of flourized plastic which is 
kept in suspension by an air current that emanates from the 
bottom of the tank (some tanks are filled with liquid plastic 
instead). The operators dip the articles in the tanks, 
the plastic adheres to the articles' surface and forms an even, 
shiny coat. The pieces are taken next to the ovens where they 
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stay for ,a pre-determined period of time and are subjected 
to high termperatures so that the coat reaches a certain 
degree of toughness and finish; the coat is said then to be 
'cured'. The company employs also some automatic 'rotative' 
machines. The method used here is very similar to that just 
described (dipping and heating) but in this case the smaller 
pieces (clips, etc. ) travel through the process attached to a 
conveyor belt. We find also the utilisation of an 'electro 
static' coating technique. In this case the articles (usually 
articles difficult to coat due to their awkward shape - metal 
chairs for instance) are placed in a cubicle charged with 
electricity and finally sprayed with flourized plastics. 
The movement of the spraying guns is remotely controlled from 
outside the cubicles. 
The use of computers is limited to some of the 
administrative functions such as accounting, pay roll and 
stocking. The utilisation of computers meant that PC needed 
to create a new post for a systems analyst and one for a 
punch card operator; there were no redundancies. The computer 
is not on-site but its services hired from a data processing 
bureau. 
As we can see there is some variation in the equipment 
and techniques used for coating. However most of the company's 
output is produced in the big tanks and ovens first described. 
PC employs a high percentage of semi=skilled and unskilled 
labour. The newcomers are subjected to a two-week training 
period during which they learn how best to handle and transport 
metal pieces of certain size and weight. They are also 
briefed on the principles of plastic coating. Most of the 
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manual operations required by the coating techniques lack - 
according to both managers and workers - any degree of 
complexity and do not offer a chance to exercise craft skills. 
PC is located fifty miles south of London in Guildford 
(Surrey) a town with a small number of light industries. 
The company's surroundings are clean and rural; however, 
the in-plant working environment is very unpleasant. Although 
the shops are not particularly noisy, the air within is 
saturated with plastic particles, and the smell given off by 
the polythenes is strong and the heat generated in the ovens 
can reach on occasions 100 degrees Fahrenheit. 
MANAGERIAL PERCEPTIONS 
Three managers were interviewed at PC, namely the 
personnel manager, the production manager and the stocks 
and transport manager. 
The Company Described 
The managers described the company as an 'auxiliary unit' 
that provides a service to other industries. The production 
manager tells us: "This is a difficult company to define, we 
don't have a product of our own. The salesmen win orders to 
coat other industries' products. The customers provide the 
metal pieces; they can be kitchen pans, metal furniture, 
pipes, and many others. We process them first by getting them 
ready for coating. This involves degreasing, derusting and 
spraying and then they go into the ovens where the curing is 
done. We are a support service industry. " 
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The Company's Technology Described 
The managers defined the company's technology as being 
'large-batch - labour intensive'. They also mentioned that 
the know-how necessary to achieve the plastic coating of metal 
was quite sophisticated. The production manager defined the 
company's technology by saying: "Most of our products are done 
in large batches apart from some more specialised jobs we do 
for some of our clients. Basically what we have here is a 
labour intensive process; a heat oven, a tank and possibly yet 
another oven. We need many men to do the coating. We do have 
some machines that are more automatic like the rotatives for 
small items. The pieces are hung on to the machine, pass 
through the heating, coating and cooling and are ejected at 
the end, but we are basically a labour intensive industry". 
All of the technology used for coating is PC's own 
design. We have seen previously that the company possesses 
an industrial site where the machinery is manufactured and 
another where the materials are prepared. This in-house 
technology, according to the managers, has proved to be very 
beneficial production-wise. The personnel manager tells us: 
"Developing your own technology you get a tremendous feedback 
from your own people. The methods and materials are better 
understood and work can proceed without too many 
difficulties. " 
The beneficial effects of a technology developed in-house 
extend also, the managers said, to other areas of PC's 
business strategy. The company has managed to turn the 
manufacture of the coating equipment into a business in its 
own right. The production manager: "There are advantages 
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in selling the machinery. You can make profits out of remote 
companies that would never send their products to us for 
coating. Workers have asked if by doing this we are en- 
dangering their own production but there are certain materials 
that we don't sell. The know-how and the equipment are sold 
only to countries that will not compete in the European 
market. " 
Training Skills and the Running of Technology 
In connection to the know-how required to carry out the 
coating, the managers stated that PC had employed an increasing 
number of university graduates to take on the development of 
the materials and the design of the machine technology. The 
production side of the business, I was told, had seen a decline 
in the manual skills required for coating. In the words of 
the personnel manager: "Work has become monotonous because 
of the large numbers involved. Before, they were coating the 
pieces, now there are more machines. The type of people we 
employ now are less technical, workers that is. We get young 
lads straight out of school with no qualifications. They are 
suitable to us as long as they work well. They only think-. what 
to do at night with their mates but that's alright with us, 
the work they have to do is easy only a bit smelly. " The 
production manager related how in the "old days" the oven 
operators were able to control the 'cure' more by "heart" 
than by reading instruments and automatic controls. The 
manager in question mentioned also that the coating of large 
numbers of items had routinized work to the point of making 
it difficult for the company to recruit new labour. It seems, 
he said, that "we are not very popular in the area". The 
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introduction of new equipment and techniques, it was 
mentioned, had helped to reduce the skill content of the manual 
operations; in particular the pre-bath preparation of metals. 
The introduction of the rotatives was also perceived to have 
routinized work, for all that is asked from the operative is 
to position the small pieces on the conveyor. 
The managers expressed a great deal of concern with 
the low rate of technological innovation typical of PC. 
The changes already referred to, it was said, have not affected 
the basic coating process. The production manager said: 
"The technology is basically the same as that we were using 
when we started. One takes the item, places it in the oven, 
heats it, takes it out and dips it and right into the oven 
again. What's changed is the method of doing it. For 
instance can you pick up one and coat it or can you pick up 
ten and do them in one go? That's changed but not as much as 
we would like. We would like to see more multi-jigging but 
that's only happened in the production of small items. We 
are turning now 150,000 clips a shift whereas we did only 
about 20,000 a day before; that's with the same number of 
workers. " The stocks and transport manager, referring to 
this issue-, said: "We are the leaders in the field. We are 
the first company that went into coating and have been able to 
maintain our position through a large technical backing. In 
terms of materials we have made great strides but in terms 
of actual production the methods have not progressed as much. 
I think we are basically using the same process as twenty 
years ago. We have not been very clever in getting into a 
mass production less labour intensive situation. It is 
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difficult to introduce equipment that would be able to deal 
with all the varied items that we coat. " 
Technology and the Life of the Company 
Nevertheless the low rate of technological change has 
affected some of the company's administrative dimensions. 
The managers stated that although the payment system of the 
company had not changed, wages remained low in comparison 
with those offered by engineering firms. This was due, 
according to the managers, to the simplicity of the manual 
operations required by the process of coating. The personnel 
manager told us: "We don't need people with high skills. 
Anyone with a little dexterity can be rapidly trained for 
this kind of job, so wages have remained low. The only 
skilled operations are those related to pipe coating; we have 
not been able to mechanise those so production proceeds very 
slowly. " 
The degree of specialisation of activities has also 
been affected by changing technology. The production manager 
explained: "Long ago we did not coat as many items. The 
equipment was more standardised and we looked for workers 
who could do the variety of jobs involved in coating. We 
wanted a flexible work force, but now with so many items and 
ways of dealing with them we go for training people for 
specialised jobs. " 
The spans of control of the organisation had initially 
increased due to PC's technological developments in materials 
and equipment; developments that took place under one roof. 
However these activities had been transferred to other sites 
and no longer affected the administration of the factory. 
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The managers did not perceive any changes in the formalisation 
of rules due to technical changes. According to the production 
manager, the running of PC's machine technology never required 
extreme forms of supervision (a view that was echoed later 
by the workers). He said: "The process is simple, as long 
as you see the men dipping and carrying everything goes well". 
PC does not employ a methods engineer at present and the jobs 
are not burdened with technical instructions. The company is, 
however, thinking of employing such an engineer. His role, 
according to the production manager, would be to study the 
possibilities of changing the batch technology of the company 
into a mass production concept. 
Manager-worker relations were not perceived to have been 
drastically affected by the implementation of new techniques 
and equipment. The managers could not recall one instance in 
which a piece of equipment had to be negotiated. However, 
there had been disagreements over the utilisation of certain 
plastic powders. In the words of the personnel manager: 
"We have never had any negotiation or problems with the workers 
in relation to the equipment. The biggest battle has been 
over the materials. In the old days we used a few powders 
which had no actual smell or fumes to worry about - like 
nylon - but as an ongoing company we developed new materials 
that produce a lot of fumes so we get complaints from the 
workers. We have installed extractors but to produce materials 
that don't fume would be very expensive". The production 
manager: "It has been difficult to reduce the fumes inherent 
in the process. We know that they are not injurious but still 
the union complains. We have done a lot of work on that and 
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have paid a laboratory to analyse the fumes content. " 
It was felt that the selling of the company to the 
financial concern had affected the nature of the industrial 
relations at PC much more radically, and that most of the 
present complaints were related in one way or another to that 
event. 
The manager in charge of personnel mentioned that the 
management of PC's work force was facilitated by the fact 
that the coating industry offers jobs for which there never 
was a traditional craft. This fact, he said, made it possible 
to secure the cooperation of the workers for new methods and 
techniques "without too many demarcation problems, like at 
Leylands. " The manager in question stated that every effort 
was made to communicate with the workers and to maintain good 
social relations with them. The stocks and transport manager 
said, on his part, that efforts made at maintaining good 
industrial relations might be undermined by the introduction 
of the tachographs. The drivers, he continued, were not very 
happy with this EEC regulation, and would most likely resist 
it. In the manager's own words: "The tachograph will lead to 
problems with those drivers that are conning their employer. 
There are also other problems, less legal driving time 
means less earnings. I think that at the end we will have to 
raise the basic rates. " 
The managers said that the factor most able to affect 
the life of the organisation was its 'size'. The take-over 
that occurred in 1969 was, in their opinion, the event that 
permeates all through the day-to-day activities at PC. 
Communications had deteriorated and this produced much 
resentment among the work-force who no longer could get any 
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"straight answers". In the words of the personnel manager: 
"Before, we had one boss and that was better than being 
owned by a big public company. The boss walked around the 
works every day and was quite accessible. There was no 
"we will see about it". If it was no it was no. At least we 
knew where we stood. But suddenly he sold out to IT and 
disappeared, that's when the union came in. The social 
atmosphere was better when Mr. X was here". The production 
manager: "At the beginning we had good relations with the men 
but then the original boss disappeared. After he went things 
got strained. They formed a union and asked the AUEW for 
membership. We went through really nasty patches. Decision- 
making was not ours. " Finally the stocks and transport 
manager's view: "I have been here for nineteen years. At 
the beginning the company was a very personal concern and 
the owner was always here. When we were bought by IT it all 
became very impersonal. Before, the boss was here and made 
decisions on the spot: raises, he could fire a rocket at you. 
The people on the shop-floor liked it better then, every 
thing is so far away now, I find that everything has to travel 
too many stages. " 
Technological Perspectives of the Company 
With respect to the further development of the company's 
technology, the managers expressed the view that there was a 
need to move in the direction of increased automation. The 
production manager was of the opinion that "the company needs 
to automate more in order to take some of the labour out of 
the process"; also that "the company should concentrate more 
in covering the specialised end of the market in order to 
introduce a mass production concept rather than waste time 
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with awkward bits and pieces. " The personnel manager told us 
that the future of the company lies in working for big 
industries like North Sea oil, and echoed the opinion of the 
production manager in that the company should follow the path 
towards automation. He said: "We are looking at the possib- 
ility of automating and are advertising for a methods engineer. 
He will walk around the shops and find better ways of doing 
things. Generally speaking the English are very inefficient 
using their time. I am not saying that we are as bad as 
Leyland but we should work the ten hours overtime in the forty 
hour week. " 
All of the managers interviewed had worked for the 
company for nineteen years or more. The personnel manager 
was the only one to have previous industrial experience before 
joining PC. He worked as an operator first, and as a foreman 
second in a soft drinks company of which he says; "With time 
the company got too big, the atmosphere deteriorated and so 
I left. " 
WORKER'S PERCEPTIONS OF ORGANISATION AND TECHNOLOGY 
Fifteen workers were interviewed; most of them have 
worked for the company for between five and fourteen years. 
Eleven of the respondents had had previous work experience; 
eight in industry (particulary light engineering) and three 
in other types of employment (one in farming, one in baking, 
and one sales assistant. ) The remaining four workers joined 
PC straight after leaving school. 
The majority of the workers said they joined PC because 
they could not find alternative employment; they said also that 
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workers in the Guildford area would avoid getting a job in the 
company if at all possible. The predominant features of the 
firms' image, I was told, were its low wages and the adverse 
material conditions in which work took place. Twelve of the 
respondents arrived at PC having a well-defined picture about 
the nature of the activities carried out there; many of them 
had friends and relatives who worked (or had worked) for the 
company, and it was through their accounts that the aforesaid 
image emerged. A coater tells.. us: "This company is well known 
for employing unskilled workers and for paying low wages. When 
you come here you already know about the powders and the heat. 
My father used to work here and he used to talk about it long 
before I started. " 
Formal Training, Skills and Grading 
The sample can be considered to be semi-skilled and 
unskilled in the main. Only two of the respondents had completed 
apprenticeships but not in trades associated with their present 
employment (one trained in electrical engineering and the other 
in brewing). As to the rest of the men, they did not receive 
any after-school training other than the two week scheme run 
by PC. 
Some of the workers interviewed expressed their concern 
for the lack of real training PC had to offer, and for the 
impossibility of learning a craft in the coating industry. 
As one of the men put it: "There has never been an apprentice- 
ship training scheme. Some of the managers have been to 
college, but plastics is a new industry so there are no skilled 
plastic technicians at least not till now. " Another coater: 
"They only give you two weeks' training and if you are no good 
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after that they let you know, but if they like the work that 
you turn out you stay here permanently, jobs here don't get 
you anywhere. " The workers thought also that their jobs 
were "boring" and "routine" and complained about the low wages 
they commanded. In the words of one operator: "The jobs 
don't need a lot of skill; most of us come here straight from 
school and you are told how to do the job, and that's it. 
This is really cheap labour, you don't need brains just eyes to 
see what you are doing. " 
Before continuing to present these men's accounts about 
the nature of their manual activities, we must look at their 
organisational perceptions for these explain much about the 
attitudes that emerged in the study. 
Definitions of the Company 
When asked to define the company, ' eleven workers referred 
to the quality of its industrial relations. Most of those 
answering in these terms argued that since the company became 
a public concern its social atmosphere had notoriously deter- 
iorated. An oven operator explained: "When I first came here 
we were under the directorship of Mr. X. He pioneered the 
industry and everything was quite good when I look back and 
see how it is now. Mr. X was a genius. He knew the business 
and won peoples' hearts: He really knew what he was doing. 
Then he prepared to turn the company into a public one. This 
was done secretly, it was all puzzling to me. The company was 
doing well but he wanted to get into other things, he was 
very ambitious. When he went the place changed completely all 
was done by a board of directors divorced from the company. 
The local atmosphere was gone, some jobs were eliminated and 
others transferred to other divisions. We felt very unstable 
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and simply did what were were told. " A coater narrates: 
"It was alright when Mr. X was here, now we are owned by IT 
and they want everything done fast, all quick for profit. I 
remember we used to get together all the lads and have a joke, 
now it's all gone. " 
The social tension that was generated by the change of 
ownership was so great that the workers decided to form a 
trade union. One of the workers actively involved in that event 
is currently the official representative of the AUEW in the 
firm. He narrated how the workers, compelled by the 
uncertainty that followed the take-over, closed the shops, 
walked out, and asked the company to recognise the newly 
born union: "It was about nine years ago when we were taken 
over by IT. Working conditions dropped in such a way that we 
decided there was a need for a union. We walked out to the 
river bank, talked about it, elected six people to be shop- 
stewards, and approached the AUEW district secretary who put 
pressure on managers to accept us. We don't have here a 
closed shop; we only persuade newcomers to join. " 
The impact of PC becoming a public concern can also 
be appreciated in the way workers rated the quality of 
management-worker relations within the company. 
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RATING n °o 
Very Good 1 7 
Good 1 7 
Fair 9 60 
Not Good 4 27 
TOTAL 15 100 
TABLE 3.1. Assessment of Relationship with Managers 
As Table 3.1 shows, workers were quite unfavourably 
disposed towards management. Only one of the respondents 
felt relations were 'very good', whereas nine men, 
representing 60% of the sample, thought these were 'fair' 
at best. 
The reasons given for the existence of bad relations 
are strongly associated with the sale of the company to the 
financial concern. There was a great deal of resentment 
over this deal and workers complained about the management 
not being in a position to consider their demands readily. 
A plastic operator said: "There is no good communication 
between the managers and the floor. Rumours start and spread 
so fast that it creates a bad working atmosphere. You hear a 
rumour and you don't know if it's true and the same goes for 
everybody. This is worse than Coronation Street! " A coater: 
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"It is really difficult to get anything done. We really have 
to push hard; they always say that things have to go on first 
to IT and that's a real hassle. We want a four week holiday 
like any other engineering company but decisions are taken so 
far away that we must wait for months for an answer. " 
According to ten of the workers, PC's increased size 
was the most important factor affecting life within the 
company. Again, we find accounts of how when the take-over 
occurred problems started. This event was perceived to have 
affected the good communications previously enjoyed by the 
firm, the relative job security of employees, the atmosphere 
created by the former "family concern feeling" and the quality 
of the coating. Referring to this last issue one of the workers 
commented: "At the beginning it was a family firm, you know a 
chap running everything on his own. Then he sold out to IT. 
The work in those days was more quality, now it's more of 
a rush, the standards are not as good, it was better then. " 
A smaller group of workers expressed the view that the 
factor most able to affect life within PC was its industrial 
'equipment and machinery'. According to them the machinery 
determined the nature and the conditions of the job. These 
conditions I was told made work very unpleasant and the 
refusal of managers to install a better ventilation system 
was blamed for the perpetual bad social climate. In the words 
of a coater: "This place is made up of machines, tanks and 
ovens. It all produces heat and fumes that make work almost 
unbearable. We have tried to get management to solve this 
problem but nothing much gets done, that's always in the 
safety agenda - it's really frustrating. " The remaining 
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worker thought that the 'managerial strategies' could 
influence the life of the company more than any other of 
the factors presented. According to him, management could 
decide: "what to coat, how to coat it, and what machinery 
to buy. " 
Definitions of the Company's Technology 
The contaminating nature of the coating process played 
an important part in the way the respondents defined the 
technology of the company; "dirty, " "polluting", "stuffy", 
and "fi. lthy"were some of the adjectives used. 
One of the first issues that emerged from the interviews 
was that of the men's dislike of the equipment and materials 
used in the coating process. A common complaint was that the 
shops were saturated with plastic dust, a condition that 
worsened when the tanks had to be refilled. The men 
complained also about the fumes released at the moment of 
withdrawing the pieces from the baths, and finally about the 
excessive heat generated by the ovens. The discomforts of 
having to work under these conditions can be appreciated in 
the following quotations. A coater: "The powder gets every- 
where - in your eyes, in your throat, in your lungs, but 
talking to management is like talking to a brick wall. 
Ventilation is really bad; it is not strong enough to blow 
the dust and heat away. It gets all stuffy and you get a 
burning sensation inside. You complain to management and they 
say that's part of the job. " An oven operator: "It gets 
ridiculously hot here during the summer. They have been 
slow to introduce safety measures, the fumes have been 
horrible at times, and the latest developments to ventilate 
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have not been good enough. They should build the ovens 
thinking not only about the pressure of demand but thinking 
of what's good for the workers. " Finally a second coater: 
"The job gets very boring, the factory tends to get very hot 
especially during the summer. I suggested we should have 
more ventilation in here to reduce the heat and the fumes 
but the management don't do anything about it. Breathing the 
fumes makes you sick, it gives a burning sensation and you 
get all covered in plastic. Managers always argue that's 
part of the job, but it isn't really! " 
Twelve of the workers interviewed said that what they 
disliked the most about working for PC was having to work 
in such an unpleasant environment. Three of the men said 
that receiving a low wage was their main complaint. 
We have to note, however, that the development of new 
coating techniques was perceived by the workers to have been 
beneficial to themselves and to the company. A coater tells 
us: "Some years ago it was all manual equipment, and now we 
have things like electrostatic spraying which makes it a 
faster process. Coating metal chairs used to be a real 
problem as they have so many awkward bits. It was also tire- 
some, but now they do it quicker and far from the spraying, 
you can see the improvement in what they do - production went 
up and the coat is really neat. " An oven operator: "We 
started coating small pieces and have learnt a lot as we go 
along. The ovens and the tanks have got bigger, then they did 
the rotaries. All of the equipment has become uore sophis- 
ticated. Before we had manual ovens where we put the pieces 
in one by one; that was very slow because the heat escaped 
from the oven with so many openings. It was also more 
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difficult for the men to work the equipment; you had to get 
very near the oven to check that everything was alright. 
Now the temperature and the timing are all automatic. " 
It was felt that technological change at PC had not been 
radical. However, as we have seen, the development of new 
techniques was well received in the shops. According to the 
men, more radical changes had taken place in the area of 
materials preparation. The inspector said: "The equipment 
has been very similar for many years. The ovens may be bigger 
but the principle is the same. Technology has increased more 
in the manufacture of the powders bit the shop-floor has been 
slow to move. " 
The plastic powders were perceived to be of high quality 
and this, I was told, facilitated the coating operations on 
the shop-floor. The work proceeded in a straight forward 
manner as the methods implemented by management proved sound 
in practice. One man said, when referring to this: "There's 
no major snags to the job. The tanks are loaded and you put 
the work in. The stuff sticks to the work provided you give it 
the specified time and the metal is clean. Then you take the 
work into the ovens for the cure. If you keep the right 
temperature the coat comes out nice and shiny. They really 
know this business backwards. The jobs are only heavy and 
smelly. " 
When asked whether there was any equipment that should 
be brought into the company, the men mentioned that a better 
ventilation system should be installed in order to reduce 
the dust, the fumes, and the heat. It was agreed that manage- 
ment was not particularly keen to introduce such equipment; 
hence, ventilation was an issue of permanent discord. In the 
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words of the inspector (convener): "Not much is done to 
prevent the fumes and the dust. They don't mind taking care 
of minor things but when it requires spending money that's 
another story. " A coater: "The, conditions are terrible: 
fumes and powder everywhere. When you take the job out of the 
bath the fumes start to fill the shop. As you run to the ovens 
you tend to leave a cloud of smoke all along the way. They 
should bring in a better ventilation system but management 
have been reluctant to act in this area. They say they have 
to employ the capital in other projects. Since the job is 
still carried out nothing happens ...... " 
Some of the workers wanted the company to introduce a 
special helmet (the workers in question had seen one of these 
helmets when the manufacturers tried to interest the company 
in buying some) to counteract the fumes at an individual level. 
A coater tells us: "There is a special helmet run by a battery 
and blows the air in front of your face. We asked management 
to get them but they scrapped the idea; they said it was too 
expensive. I reckon that's what we need but talking to them 
is like talking to a block of wood. " 
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RATING n °o 
Very Good -- 
Good -- 
Fair 4 2'7 
Not Good 11 73 
TOTAL 15 100 
TABLE 3.2. Assessment of Safety Standards in the Factory - PC. 
Table 3.2 is of value in pointing to the mens' dissatisfaction 
with the material conditions of their employment. The lack 
of ventilation in the shops was perceived as serious enough 
to constitute a health hazard. Hence the safety arrangements 
of the factory were poorly rated. 
The technological demands of the respondents were not 
limited to a better ventilation system. The coaters, for 
instance, wanted a mechanical line to help them coat the pieces 
without having to lift them manually. In the words of one of 
them: "Handling the job makes you very tired at the end of 
the day. The pieces are not only heavy but hot so you must 
be very careful not to burn yourself. We have asked for 
electrical lines to move the work and stop doing it by hand 
but nothing has happened. " Another coater: "The machinery 
could be up-dated like with electrical lifting. Doing the 
work by hand is not good at all, the pieces are heavy and you 
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get too close to the baths. You are issued with steel cap boots 
to walk on hot floors but that doesn't help much. " 
The demand for a more mechanised system of production 
must not be taken to mean that the respondents prefer to work 
with automatic equipment. It is the particular nature of 
the manual operations carried out at PC that explains this 
choice. The answers given to the qin stion on equipment 
preference (see Appendix16) reveals that the majority of 
those interviewed would rather work with their hands and 
small tools. A plastics operator said: "You are holding the 
job, that's much more interesting than the rotatives - they 
are really slave driving. " A coater: "Hand work makes things 
more interesting, you are learning something from the job. 
You can take time to think what you are doing next and you 
have to use your brain more. With machines, just pushing 
buttons, you don't learn anything. " A second coater: "I 
don't like being geared to a machine. I like to use my brain 
and take time to see what I am doing. Pushing buttons doesn't 
get you anywhere. I like to feel I am doing something. " 
The interviewees did not report any type of 'unofficial' 
ways of using the equipment. The only rules to be broken 
were those related to the use of materials for coating private 
items. It was common for the workers to bring their own non- 
stick kitchen pans and other small artefacts with the purpose 
of re-coating them. 
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The Nature of the Work Tasks 
We turn now to present the samples' perceptions about 
their role and participation in PC's production process. 
First we must look in more detail at the nature of the manual 
operations carried out by them. 
Two of the workers interviewed form part of the team 
of men in charge of coating the heavy pipes contracted by the 
petrochemical corporations. They are known as 'plastics 
operators' (also as 'sprayers') and their work is considered 
by management to be the most skilled one on the shop-floor. 
The pipes are first suspended by hoists that run along roof- 
rails, and remain stationary while the operators remove all 
traces of grease and rust from the metal's surface. Then 
they spray the pipe throughout with a substance that 
facilitates the adherence of the forthcoming coat. After 
these tasks are completed, the operators activate the hoists, 
position the piece above the tank and let it submerge slowly 
into the paste. The pipe remains in the tank for a time 
(the length of the bath determines the thickness of the coat), 
after which it is lifted and transported by the hoists into 
the oven. The process takes place 'in line' and does not 
require much physical effort on the part of the operator. 
Another group of workers (9) is involved in the coating 
of medium size metal pieces. The coaters hold the artefacts 
manually, making use of special jigs to avoid burning, and 
dip them into tanks filled with flourized plastic. When the 
coat has formed, they withdraw the pieces and carry them into 
the ovens where the cure takes place. Once the coaters have 
unloaded, they return to the tanks and start the process all 
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over again. 
Three of the workers interviewed are 'oven operators'. 
Their work consists in controlling the time that the pieces 
should remain in the heat and in removing them after that 
time has elapsed. They also check that the oven temperature 
is right for the process. 
The remaining worker is in charge of inspecting the 
finished pieces; this he does by measuring the coat's 
thickness, making use of an electronic digital device. He 
also inspects the coat's smoothness by eye, and issues quality 
control certificates. 
For the most part, jobs at PC did not offer the 
opportunity to derive intrinsic rewards. The majority of the 
men in the sample stated, for instance, that they could not 
introduce ideas of their own into the process. It was felt 
that the operations themselves were too simple to allow for 
that. 
RATING 
Often 
Sometimes 
Rarely 
Never 
1 7 
3 20 
10 67 
1 7 
TOTAL 15 100 
TABLE 3. . Reported Frequency of Introducing Own Ideas 
On the Job - PC. 
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Table 3.3 indicates the limited extent to which the workers in 
the study were able to try out ideas of their own. This is 
emphasised once we learn that of those men answering that they 
could innovate 'sometimes' only one had actually done so. He 
proposed a new shape for the jigs used to hold the metal pieces 
inside the baths and the company accepted his idea. 
The plastic operators were among the few who derived a 
feeling of achievement from their work. Pipe coating was 
perceived by them to be the most technically complex job in 
the shop-floor. The process, they said, involves a number of 
operations: degreasing, de-rusting and spraying, which must'be 
carefully performed if the coat is to attain the desired 
finish. One of the operators tells us: "Doing the pipes is 
interesting work. You have to prepare the metal, spray it and 
take it through the process. The job involves quite a few 
operations and you do everything from beginning to end; there's 
always achievement. " 
The inspector also found his work complex and derived a 
feeling of achievement from its performance. In his own words: 
"The pipes will be carrying acids: if the coat is not right 
or the metal pieces are not well cleaned beforehand that means 
disaster. There is a lot of work involved: a lot of writing, 
testing, talking to customers, and issuing quality certificates. 
When you issue. a quality certificate saying that the job is 
one hundred per cent right it must be one hundred per cent 
right. Some contracts involve a vast number of pipes worth 
thousands of pounds, so you have to be sure of what you do. 
Getting it right gives me a great feeling of achievement. 
260 
The coaters and oven operators reported by contrast, that 
they did not derive a feeling of achievement from their work. 
They found their jobs "boring", "repetitive" and "monotonous". 
As one coater put it: "I don't achieve anything. I just dip 
in, you know. " Another coater: "No, there's no achievement, 
it's just a job. " And finally an oven operator: "It's just 
a very dirty old boring job. " 
The plastics operators and the inspector considered that 
their jobs were also "essential" to the success of the company. 
This, they said, was due to the skilled nature of their jobs 
which, in their view, could not be done by "everybody". 
The coaters and the oven operators, on. the other hand, did 
not think that their jobs were essential to the success of the 
company. A coater tells us: "It's just a job that you have 
to do like a part in a line. I suppose that if I left here 
someone else would do it just the same. " An oven operator: 
"It's not essential, they could get anybody else to do it. " 
A coater: "I don't think that managers would like to do this 
job themselves except that my job is not essential. " 
The simplicity of the coating operations was perceived 
by the sample to reduce the possibilities for job promotion. 
Workers complained that there were very few skilled jobs to 
get promoted to. The scarce opportunities for advancement 
were seen to depend on how well the workers got on with the 
bosses. Even those who reported that the quality of their 
job might be taken into consideration mentioned that "getting 
on with the bosses" was important in order to advance. A 
typical comment about this situation: "No matter how good your 
work is, if you don't get on with your supervisors. " A coater 
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who wanted to be transferred to the pipe-coating section of 
the shop: "Every one else thought I would get it. I had an 
interview; I think it was all cut and dry beforehand. I think 
it was down to my foreman and we don't; get on too well, he is 
too old-fashioned and wants everything done his way. They 
said I was an introvert, what a lot of rubbish! " 
Trade Union Membership, Images of Society and the 
Negotiation of Technology 
We turn now to the sample's trade union attitudes and 
membership, followed by their views on the negotiations of 
technological issues. 
Although the majority of the workers had previous 
experience in industry before joining PC, their families 
were on the whole tied to the land. Eleven workers had 
fathers who were or still are farm workers and their families 
have always lived in the rural counties of the south of 
England (particularly Surrey, Sussex, Kent and Hampshire). 
The sample's industrial experience was acquired in 
medium size light engineering companies located within 
predominantly rural areas, and their experience at PC is no 
exception to this. 
The community and employment background of the sample 
is that commonly associated with the emergence of the 
'deferential' worker. The interviews revealed however, that 
the attitudes found among the workers employed at the coating 
concern conform more to the traditional "proletarian" type. 
We have seen that the relations between managers and workers 
at PC do not take on a paternalistic character; in addition 
we find a strong unionized work force united primarily by a 
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shared feeling of uncertainty at work and actively engaged 
in pressing for better working conditions. 
All but one of the workers interviewed belonged to 
unions (AUEW) and said that they had joined in order to 
secure better wages, conditions and security at work. Support 
for union activity and organisation was strong and membership 
was not the result of a closed-shop arrangement (this 
arrangement does not exist at PC) but rather of the wens' 
conviction of the necessity for concerted action. A coater 
tells us: "You need a lot of support when you need to complain 
or want something done. If you were on your own they-would 
laugh at your face". An oven operator: "If you are in the 
union you have someone to help you out, whereas if you were 
on your own nobody would take any notice. We should have one 
hundred per cent membership so that you know you are working 
for everybody else". Finally a plastics operator: "I am a 
social democrat for conviction. I believe in organising 
the work force as the bosses do. Things have to be balanced. 
I have always belonged to a union". 
As we have previously seen, the unionisation of PC's 
work force was a direct consequence of the company's change 
of ownership. The workers said that since PC became a public 
concern there had been a definite lack of effort directed 
towards keeping them informed about the state of the 
business and future changes. The previous situation of having 
the owner-director on site had disappeared and communications 
were perceived to have broken down. 
The workers resented also (see Appendix 28 ) not being 
well informed about technological issues such as use and 
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implementation of production equipment and safety. An 
operators' story captures managements' attitude: "You cant 
really learn a job in two weeks. You are left there to do 
your work and you tend to run into problems at first. One 
must find a way around with the equipment. They put a new 
oven in and we had to use it and find out how it worked 
virtually by ourselves". Finally a coater: "We have a lot 
of problems with the dust and the fumes; they asked a firm 
to test the fumes and they say its all right but we are not 
satisfied. I think nobody really knows if its all right". 
The interviews revealed that the majority of the 
workers wanted unions to participate in the technological 
decisions of the company. (See Table 3.4). 
ROLE OF UNION n 
Unions should decide with 
Management 10 67 
Unions should be only consulted 3 20 
Unions should not get involved 2 13 
TOTAL 15 100 
3.4. Attitudes on role of trade union in the 
implementation of technology. PC. 
Sixty-seven per cent of the workers were of the opinion 
that the union should discuss with management the alternatives 
open to the company and jointly decide with them. In the 
words of a coater: "I think that the union should decide 
with them. The ideas that management want to introduce are 
not necessarily always the easiest ways to do the job but the 
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most economical. Consultation is not good enough; they 
have it all cut and dried before they ask you what you think 
about it; it's not deciding but explaining". Another group 
of respondents (20%) thought that unions should only be 
consulted on this matter. A typical comment of an operator: 
"It's nice to know what is going to happen but you cannot walk 
up to an engineer and tell him what machinery to get. He 
should know better than us as he has been trained for that. 
I believe in consultation". The remaining two workers thought 
that unions should not get involved in the process of 
implementing new technology, for it was the role of management 
to make such decisions. 
Technology and Job Situations 
Finally, I turn to consider the mens' perceptions about 
the possible impact of technological progress over their job 
situation. 
IN-PLANT OUT-PLANT 
PROBABLE EFFECT n%n% 
Will create more 
unemployment 5 33 11 73 
Won't have any effect 6 40 -- 
Will make for a better 
job 4 27 -- 
Will help to provide 
a better product -- 
Don't know --4 27 
TOTAL 15 100 15 100 
TABLE Perceived effect of increased technology on own 
job and on jobs in other industries. PC. 
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Forty per cent of the respondents said that their jobs 
would not be affected much with the advent of more automated 
technologies. According to the plastics operators, for 
instance, spraying was a complex activity which could not be 
taken over by a machine very easily. In the words of one of 
them: "Eventually most jobs will be done by machines, except 
some jobs that need human control. Machines cannot take the 
place of hand spraying as there are difficult bits to spray". 
Some of the coaters expressed a similar opinion. One of them 
tells us: "Technological progress won't have much effect 
in this industry, some of the jobs are difficult to operate 
automatically - there are so many shapes. I would go along 
with change if it didn't mean sacking people". 
Thirty-three per cent of the workers said, by contrast, 
that the development of new technologies would eventually lead 
to a reduced work-force in the company. In the words of an 
oven operator: "We will have a future situation when all the 
work here will be push button and they will make some of us 
redundant. They put in the rotatives and electrostatic 
spraying; that needs less people. I think that machinery 
should be made to help the operator, to take less of him, 
but if they say to me we want to put in this machine and 
sack ten people I would resist it". A coater: "It will 
cause redundancies. They should not throw people out of work 
but tell them to do something else. Here it's been OK but 
when you get taken over by the giants then you don't feel so 
secure". 
Another group of four workers (27%0) expressed the view 
that technological progress would have a positive effect over 
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their jobs. The men in question felt that new technologies 
would make for better working conditions, industrial 
expansion and progress. A coater tells us: "The only 
modification they could do is to make the job easier; better 
flooring and ventilation. Technological progress is good, 
the process is improving all the time. " An oven operator: 
"Effect ? Definitely good for the job. Things like helmets 
and more ventilation would make everything easier and the 
company needs to expand". 
When asked about the possible effect of increased 
technology for industry in general, 11 of the men (73%) 
expressed the view that it would undoubtedly create more 
unemployment, whereas four men (27%) thought that the 
development of new, more sophisticated forms of technology 
would have a beneficial effect for industry and business. 
In the words of one of them: "Technology makes new products. 
More men will be needed to produce them, more than the ones 
made redundant by automation and computers. More technology 
is good for the country". 
On the whole then, the workers maintained that increased 
technology would not threaten their present employment. A 
much more serious factor affecting the security of the mens' 
jobs was recognised in the subsidiary status of the company. 
The 1969 take-over with its aftermath of redundancies created 
a feeling of uncertainty among the men and accordingly 53% 
of them rated their job as being 'rather insecure' and 27% 
as being 'very insecure'. 
TECHNOLOGY AND WORK ORIENTATIONS 
Managers, Technology and the Maximisation of Profits 
In 'Industrial Organisation Behaviour and Control' 
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J. Woodward proposed the concept of large-batch production 
to define one method of industrial manufacture. Firms 
employing this method are subject to customers demands (hence 
deal with a variety of quasi autonomous designs) and find it 
difficult to control the production process and to predict 
fully its results. 
A major priority among firms of this type, says Woodward, 
is to standardise production and so reduce the relatively 
high degree of uncertainty likely to permeate mechanisms of 
control and increase the flow of information to allow the 
state of the production system to be known. Targets can be 
set and reached more effectively in continuous-flow production 
plants than they can in the most up-to-date and efficient batch 
production firms. 
The group of managers interviewed at PC defined the 
company and its technology in terms similar to those advanced 
by Woodward for large-batch production. They referred to the 
growing variety of products received from the outside for 
processing, and to the difficulties arising from the 'auxiliary' 
(or 'service') nature of the firm. The company's technology 
was defined, as Woodward would have, as large-batch' 
production; managers stressed the labour intensive character 
of the system. But the knowledge involved in the process was 
perceived to have some definite consequences for the 
administration too. The growing sophistication of materials, 
and to a lesser extent equipment, called for the enrolment of 
more university graduates whilst skills at shop-floor level 
remained low, as did wages. PC's knowledge was also perceived 
to be 'specialised'; managers were specialists in the sense 
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of having formal training in one discipline only, whereas 
the specialism of workers resided in their one-task function. 
In their search for a satisfactory solution to the 
'problem' of dealing with a labour intensive process, managers 
were trying to secure what they called the specialised end 
of the market: pipe coating for the oil companies. Once they 
achieved this PC could stop coating the smaller more diverse 
items, standardise materials and equipment and change the 
'batch' technology of the company to 'mass' production. 
The introduction of new methods and plant proceeded 
without much difficulty. Workers were happy to accept change 
since it usually helped to mitigate adverse working conditions, 
and improved output. The poor ventilation in the shops and 
the use of certain materials were however a matter of heated 
dispute; one which to a considerable degree damaged social 
relations between managers and men within the firm. A change 
in the direction of higher automation - involving a move from 
'large-batch' to 'mass' production - will affect, no doubt, 
the operators' security of employment and most likely their 
perception of technological innovations as beneficial to 
working men. 
As should be evident from the line of inquiry I have 
followed, Woodward's categories of 'large batch' and 'mass' 
production technologies described well the problems and 
prospects facing managers at the plastic coating firm. The 
extent to which PC's organisational structure resembles 
Woodwards predictions for a 'large batch' system of 
manufacture cannot be discussed here (for this study is 
concerned with social processes in the various groups of the 
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organisation), but the respondents' use of her concepts and 
the context involved, point to the relevance of technological. 
classifications based on 'output' in the analysis of 
administrative tasks. 
Workers Orientations and Technology 
1. Substantive Orientations 
The majority of the men interviewed at PC reported that 
getting a high wage was the most important factor in making 
a job good, but the desire to perform interesting work, to 
enjoy good working conditions and to participate in an 
integrated social environment appeared as priorities too. 
(Table 3.6). 
FACTORS 123 MEAN RANK 
High Wage 10 021.33 
Interest 34 2 1.89 
Good Working Conditions 21 
Good social atmosphere 09 
7 2.25 
3 2.50 
Other 0 01 3.00 
TABLE 3.6. Determination of substantive orientations to 
work. PC. (Ranking of work priorities). 
The centrality of economic rewards emerges also in the 
mens' assessment of the quality of different jobs inter- 
industry. Of those who had work experience outside PC 
(73% of the total sample), 64% compared them in terms of the 
wages involved. A complete list of the factors used to 
evaluate their work experience in various firms is presented 
below. 
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FACTORS 
Wages 64 
Working Conditions 3 27 
Interest 19 
TOTAL 11 100 
TABLE 3.7. Factors used to establish comparisons between 
jobs inter-industry. PC. (Only those with work 
experience outside PC answered here). 
From the former table it can be seen that the tendency 
to assess the quality of different jobs according to their 
perceived intrinsic interest was weak at inter-industry 
level, but Table 3.8 below shows that this tendency 
strengthened when inttaLindustry jobs were compared. 
FACTORS n% 
Interest 11 73 
No Preference 4 27 
TOTAL 15 100 
3.8. Reasons for wanting to keep or change jobs 
intRR-industry. PC. 
Pipe coating was a popular choice among those wanting 
to change jobs, whereas workers in inspection and spraying 
areas rather stay and do what was generally described as the 
most interesting job in the shops. 
The extent to which workers saw their aspirations 
fulfilled can be appreciated in Table 3.9 below. 
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4 3 2 1 MEAN 
ASPIRATIONS VERY GOOD GOOD FAIR NOT GOOD RATING 
High Wage 1 2 8 1 2.25 
Interest 0 1 5 3 1.78 
Good Working 
Conditions 0 0 3 7 1.30 
Good Social 
Atmosphere 12722.17 
Other 01003.00 
TABLE 3.9. Work priorities and levels of satisfaction. PC. 
As it emerges from the Table, workers at PC were not 
satisfied with the conditions of their employment. Overall 
they thought that their wages and relations with superiors 
were a little better than 'fair', and their opportunities for 
variety in work and material environment were perceived as 
between 'fair' and 'not good'. 
In the next section of this chapter I will examine the 
role of technology in levels of job satisfaction. 
a. Wages, Technology and Technological Change 
Technical determinists, and human relations theorists 
before them, have tended to overlook the importance of 
economic rewards as a factor in job satisfaction. Man's 
'social' needs and the way different technologies constrain 
these occupy a central place in their writings, whereas 
economic considerations are limited to a general discussion 
of competition in product markets, profit margins of firms, 
growth rates and trends in demand. A case in point is 
R. Blauner's study of 'Alienation and Freedom'. In it the 
author suggests that economic prosperity furthers a social 
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climate in which the worker becomes more integrated in the 
company. When an industry is economically profitable, he 
tells us, workers are less likely to be subjected to intense 
pressure, more likely to be free from fears of unemployment 
and to have opportunities to advance. There is no reference 
to wage levels and even promotion is understood as a chance 
for 'growth' and 'development'. 
Tables 3.6 and 3.7 show, however, the high priority 
attached to extrinsic rewards by those men intereviewed at 
PC. True, theis was not a purely instrumental orientation 
(for needs of the 'social' kind were reported to) but wages 
played a significant part in the respondents' assessment of 
their job situation. 
In coming to the impact of technology on wages we may 
turn to the respondents' own views on the subject. According 
to them, PC's 'sophisticated' knowledge proved detrimental to 
their economic interests. The simplicity of the manual 
operations on the shop floor, and the lack of responsibility 
associated with the mens' tasks made for a low wage. 
The high quality of the coating materials, the 
effectiveness of the process and the engineers' success at 
organising production, drastically limited the degree of 
discretion that could be exercised by the operator in his job. 
Furthermore, the company offered no comprehensive training 
for its blue collar employees, and this inhibited, according 
to them, the establishment of a 'craft' system of work. 
Technological changes at PC did have, however, something 
of a beneficial effect on the workers' wage. The increased 
output potential of new tanks, ovens and other plant placed 
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the company in a favourable position in the home and 
international markets and this allowed the men to negotiate 
better rates of pay. But still wage levels were inadequate 
in relation to the workers' aspirations. 
b. Intrinisc Rewards and the Company's Technology 
According to R. Blauner and other advocates of the socio- 
technical systems approach, technology more than any other 
factor determines the nature of the work tasks performed by 
manual employees and has an important effect on their 
industrial attitudes. It is primarily the technological 
setting, says Blauner, that imposes restrictions or permit 
freedom of action in a number of specific areas directly 
related to the job, and goes on to suggest that industries 
in the middle stages of manufacturing development (machine- 
minding, assembly line) will give rise to the most acute 
problems of 'meaningless' in work. 
The information collected at PC regarding the nature of 
the mens' tasks certainly approximates to this image of 
'alienating' work. Even though styles of management were not 
stringent, the majority of the operations were unskilled, 
physically tiring and offered no opportunities for development, 
choice and responsibility. 
On the whole workers were dissatisfied with the 
conditions imposed by the process. They did not think that 
their. jobs were essential to the success of the company nor 
an achievement for themselves. 
In terms of both shop floor knowledge and technique, 
plastic coating did not offer possibilities for intrinsic 
rewards. Yet as will be shown later, the negative attitude 
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of the men towards their jobs do not explain the hostile 
character of manager-worker relations in the firm. 
c. Working Conditions and the Impact of Technology 
The processual approach advocated here stresses that 
contextual factors such as technology, market situation, and 
others are meaningful only in terms of the sense that is 
attached to them by thosewho are concerned, and the end to 
which they are committed. Nowhere did this prove more 
relevant than in the study of technology and working conditions. 
Whereas managers defined the company's technology as 
'large-batch labour intensive' and outlined the advantages 
to be gained from moving towards a 'mass' production system, 
workers definitions of it as 'filthy', 'dirty', 'stuffy' and 
so on tell much about the conditions prevailing in the shops. 
The fumes released during the process added to the discomforts 
caused by the excessive heat and dust. Hence there were 
complaints about the safety standards of the factory. 
As we saw earlier, 80% of the manual sample gave 'bad 
working conditions' as the factor they disliked the most 
about their employment at PC, and since material conditions 
are technologically determined, it is surprising that 
socio-technical analysts have not attributed much importance 
to them in their studies of shop-floor attitudes and behaviour. 
The few technological innovations implemented by the 
company over the years were well received in the shops. Not 
only were they perceived to strengthen the bargaining 
position of the union through increased output, they also made 
for a safer and less tiresome job. But the men were certain 
that technology had much more to offer in the way of bettering 
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working conditions. Ventilation could be improved, special 
helmets introduced and electrical lifting adopted to reduce 
the physical strain caused by handling heavy items. 
PC's operations technology had a detrimental effect on 
the mens' work environment. The contaminating nature of the 
process and management's reluctance to improve support systems 
were important factors in the workers' perceptions of 
technology both in terms of unpleasantness of their day-to- 
day production activities and their expectations of significant 
changes amounting to real (technological) progress. 
d. Management-Worker Relations, Organisational Change and 
Technology 
Writers within the 'technological implications' approach 
have advanced theoretical formulations regarding the 
determinants of the effective 'integration' of the worker 
into the industrial enterprise. The factory is viewed as a 
social system organised around a particular production 
technology which will influence not only social experiences 
and relationships in the immediate work situation but also, 
through these, the general character of management-worker 
relations in the plant as a whole. Assuming a scale of 
technical complexity running from craft production at one 
extreme to automated or continuous flow production at the 
other, they have tended to locate the areas where industrial 
relations are most 'difficult' in the intermediate ranges 
of the scale. The work of Blauner and Woodward is representative 
of this tendency. For them, machine-based, large-batch and 
mass production are those types of technology which due to 
lack of worker autonomy and stringent managerial control, 
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give rise to low worker morale and hostility in the 
industrial relations field. 
My data for PC does not seem to support, however, this 
interpretation of industrial strife, and points to the 
absence of any decisive link between technologically 
conditioned experience within the work situation and attitudes 
towards the firm. As we have seen, the men did express 
dissatisfaction with the manual operations of the shop-floor 
(although styles of supervision were not as stringent as it 
may be expected for large-batch production) but a consideration 
of the firm's recent history offers an alternative explanation 
for the existence of tense management-worker relations. 
A more significant factor shaping social relationships 
between managers and men can be recognised in the change of 
ownership undergone by the company in 1969. Both groups of 
respondents stated that before the takeover suffered by the 
firm, social relations between them were of an agreeable 
nature. The men on the floor perceived the company as a 
'family concern' then, and were satisfied at the manner in 
which the founder-director ran the business. They praised 
his knowledge of plastic coating techniques and his 
involvement in the day-to-day problems of production. The 
director toured the shops frequently, took on-the-spot decisions 
and communicated with the men on a personal basis. This was 
possible, it must be stressed, despite the routine nature of 
the work tasks and adverse working conditions in the shops. 
The respondents spoke of how in the old days without 
the aid of later technical innovations, conditions were far 
worse than at present. However, their accounts of life at 
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PC point to a high degree of moral involvement before the 
takeover and although there may be, among the informants, a 
tendency to idealise the past, the first strike in the 
company's history and subsequent unionisation of the labour 
force, just after the sale of the firm's assets, point to 
organisational changes profound enough to alter the mens' 
definitions of the situation. 
The exact nature of the changes brought about by the 
company's takeover is difficult to determine since this event 
took place eight years before the research started. Nevertheless 
the possibility that technology promoted alienation among 
the men must be ruled out for a dramatic change in the nature 
of social relationships between managers and workers occurred 
within the context of a relatively static (if anything improved) 
technical environment. 
An indication of the mens' concern with participation 
in an integrated social environment can be recognised in their 
definitions of the firm in terms of the quality of its social 
relations, and in their awareness of 'organisational size' 
as the most important factor affecting the life of the company. 
The old 'paternalistic' style of management of the firm seems 
to have satisfied this aspiration (and so proved an effective 
method of labour control) but the mens' expectations - based 
on custom - of personal effective communication with superiors 
was not fulfilled as managers were unable to clarify the 
possible consequences of the change (particularly over job 
security) and to deal readily with their demands and queries. 
Yet to exclude technological factors in an explanation 
of the nature of social relations at PC would be a 
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misconception. If the routine character of work did not 
determine attitudes towards employers, workers' demands for 
improved material conditions and managements failure to act 
on these produced some tension between them. 
2. Procedural Orientations 
We have seen that the company's image among workers in 
the Guildford area is one of low wages and bad working 
conditions, and that the majority of those interviewed at PC 
joined it because they could not find alternative employment 
at the time of looking for a job. Yet the men did not accept 
such deprivations without trying to improve their position 
within the firm. 
Although the community and family background of the manual 
sample is that associated with a 'deferential' image of 
society, PC's workers viewed their relations with management 
as conflictual. The unionisation of the labour force, following 
the takeover gave strength to the men in their attempt to 
attain a measure of control over the course of their industrial 
lives. Through the formalised channels of the union, workers 
pressed managers to obtain straight answers to their 
proposals, raise wages, improve material conditions in the 
shops and derive information about the state of the business. 
The sample can be said to have then a desire to be 
involved in decision-making procedures, one that extends into 
the area of technological joint regulation. Since there was 
no fear among the men of imminent redundancies due to the 
implementation of new technology it seems fair to suggest that 
their procedural orientation in this respect grew out of 
the militant approach to industrial relations adopted by them 
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after the firm's takeover and expresses hopes that the 
manual operations required by the coating process need not 
take place under such adverse material conditions. 
7 LARGE BATCH PRODUCTION II 
This study took place in a mechanical engineering 
company manufacturing camshafts for the motorcar industry. 
The company (which will be referred to as CE) started 
its activities in 1913 in the back garden of the. founder's 
home, and the first products to come out of that initial shop 
were components for the Model T. Ford engines - mostly valves 
and camshafts - but production was concentrated eventually 
on the shaft end of the market. The company expanded and 
by 1971 it had acquired two factories in the United Kingdom, 
one in West Germany and one in the United States of America, 
all involved in the manufacture of camshafts. 
Shortly after these acquidtions, CE started to face 
increased financial difficulties; scarce orders and 
inaccessibility to capital produced much stress. The group was 
finally sold to an American company involved in a great number 
of engineering projects. The injection of capital received from 
its new parent company allowed CE to achieve a state of relative 
business stability with enough orders to keep the shops running 
while production took place through a renewed technological 
set-up. 
CE employs six hundred people; of these half are direct 
productioncperatives, two hundred are hourly paid indirect 
production workers (inspectors, setters, maintenance, store 
keepers and labourers). The remaining employees perform 
administrative functions such as supervising, technical plan- 
ning and accounting. 
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Production at CE takes place in large batches; the 
specification of each batch is determined by the type of 
vehicle the shafts will be fitted to. Most of the work involves 
the manufacture of about four hundred units; small batch 
production takes place only occasionally when the company is 
asked to manufacture special units (usually long heavy shafts 
for marine applications). 
All of the camshafts manufactured at CE are made to 
customers' orders. The vehicle companies' technicians and 
engineers produce detailed plans showing the specifications 
(sizes, materials, spacing of the cams, tolerances) to be met; 
and CE's technicians translate these into operational drawings 
and instructions for the actual manufacture of the product. 
The knowledge involved in camshaft manufacture is shared, 
then, between the two groups of technicians: the first, employed 
in the motorcar industry takes on the design of the product; 
the second, employed in the shaft manufacturing industry, is 
left to solve the practicalities of production. 
CE's production equipment consists mainly of a variety 
of machine tools. These are housed in different workshops 
according to their type and function. We also find an induction 
hardening plant and a number of highly sophisticated electronic 
measuring devices which are used to check tolerances on the 
finished shafts. These devices can be considered to be the 
most sophisticated pieces of equipment to be found in the factory 
due to their automated functions. The company also possesses a 
tool shop with the usual equipment for cutting, milling, drilling 
and turning metal. 
But by far tL. e company's production equipment mainly 
consists of dozens of machine tools such as: centre lathes 
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where the operators mount a steel bar or an iron cast, face 
the centre of it and turn the excess metal out (this last 
step is known as 'shaving'). We also find multi-tool lathes 
where the operators space the cams. Then we find the copy 
lathes where the operators form the shaft bearings. At this 
point there occurs an interruption in the machining process 
during which the nearly finished shafts go through a stage 
of carburation. After this, the machining continues in the 
form of fine grinding where the operators carefully reduce all 
the irregularities that the metal may still have. After the 
process of manufacture is completed, the shafts are taken to 
the inspection shop where their tolerances are measured 
making use of mini-computer digital read-out equipment. 
Approximately twenty-five per cent of the hourly paid 
employees are classified by the company as 'skilled'; they 
perform jobs that require an apprenticeship. TTowever, some of 
these jobs are being filled by operatives who have learnt their 
skills over the years. The production operatives are class- 
ified by the company as 'semi-skilled'; most of them perform 
routine manufacturing functions although some of the machine 
tools require more skill and experience in their operation than 
others (particularly the initial centering and the final 
grinding). 
Macro-computers are not used at all in the production 
process but they do find a function in the administrative 
tasks: pay roll, billing, accounts and stocking. The personnel 
in charge of preparing the computer cards were trained from the 
conventional office staff previously employed by the company. 
The computer is not on site but its services are hired from a 
data processing bureau. 
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As we can see, the 'operations technology' of the company 
is a highly sub-divided process where groups of men and machines 
fulfill just one specialised function. The company makes 
extensive use also of time-studies. 
CE is located in the county of Surrey; its setting is 
completely rural and the nearest community is a small village 
(two miles away) from which many of the company's manual 
workers have been recruited. The outside environment is clean, 
full of green scenery and very pleasant (a view confirmed 
later by the sample). The in-factory environment is relatively 
quiet and free from hazardous agents. However, the excess 
metal ejected from the machine-cutting action, the oil and 
the cooling liquids produce an unpleasant combination (which 
expels according to some of the operatives interviewed, 'CE's 
characteristic smell'). 
Forty individuals were interviewed at CE; twelve managers 
(Personnel Manager, Chief Production Engineer, Production 
Controller, Methods Engineer, machine designer, stocke and 
transport manager, Inspector, two supervisors and two foremen) 
and twenty eight workers. 
MANAGERIAL PERCEPTIONS 
Definitions of the Company 
Most of the managers defined the company in terms of its 
type of ownership. They mentioned that the take-over undergone 
by the company produced a negative social atmosphere in the 
factory. This was due, in their opinion, to the lack of 
communication channels and lack of personal contacts typical 
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of large organisations. The necessity to gear CE's decision- 
making process to that' of its large parent company and other 
subsidiaries produced, in the opinion of the managers inter- 
viewed, much resentment among the work force. The Personnel 
Manager offers us a description of the situation: "The take- 
over has meant secure access to capital when we needed it. 
The bad side of it is that we moved from a situation where 
many long service employees had built up significant share 
holdings in a small local company - that we were - to a situation 
in which they had to sell the shares and with that went their 
stake in the business. The men lost their identification with 
the firm as a local employer. , Now we are part of a large 
American multi-national; decisions are not taken on this site 
but in the U. S. A. and the operators no longer see the most 
senior executives. This has worsened the overall industrial 
relations. Some of the men wrote not long ago to the Depart- 
ment of Trade and Industry saying that they were "pawns in the 
game of big business". All the answers given to the question 
asking managers to define the company follow a similar pattern: 
first they give an account of the take-over, and second they 
commented upon the subsequent deterioration of management- 
worker relations within CE. In the words of a supervisor: 
"We were once a family concern, things became strained with 
our new bosses. There is more pressure on people now. Things 
have been speeded up, the old routine was changed and the men 
say they don't know much about the people they are working 
for. " 
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Two of the managers thought that the most important 
factor in the way of definiil6 the company was the technology 
employed. According to the Methods Engineer and the Machine 
Designer, the company showed two technological peculiarities. 
First, the product's design is carried on outside the company 
and, second, production takes place in batches. The Methods 
Engineer said: "The company is not really a mass producing 
unit, it is really jobs in large batches up to four hundred 
at a time. " The machine designer: "It's an engineering 
company that does not have its own design approval. In other 
words, it works with other people's designs although we can 
recommend alterations. Otherwise this is an engineering 
company not much different from many others in that they do 
long-run relatively routine work. " 
What is important for these two managers is that batch 
work requires frequent re-setting of equipment and change of 
methods to cope with changing designs. As a consequence 
production took place amidst "necessary stoppages during which 
the engineers, the setters, and the supervisors try to wrestle 
with designs and specifications foreign to the firm. " All 
this stamps "a general rhythm of operations which affects 
everybody. I (machine designer) have to work frequently on 
machine adaptations to make everything go. " The Methods 
Engineer reportelthat, due to frequent specification changes, 
he was involved in endless time measurements; always "timing 
and re-timing. " 
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The Company's Technology Described 
A better picture of CE's production arrangements emerged 
when I asked managers to define the technology of the company. 
They referred to the 'cost' and 'sophistication' of plant and 
equipment, and to the 'know-how' involved in the process. 
It was generally felt that CE did not possess a partic- 
ularly sophisticated operations technology. Yet some of the 
equipment was expensive enough to think of cam manufacture in 
terms of a 'high capital industry'. The Production Manager 
said: "We are slowly building up our machine technology 
specifically geared to camshaft manufacture. Our equipment 
consists of very expensive machine tools and some other plant. 
In that sense we possess a fairly high technology. On the 
other hand some of the machines are fairly old with some 
adaptations developed here at CE. In general the technology 
used in shaft manufacture is not particularly sophisticated". 
The Chief Production Engineer: "I think our technology is 
very good in terms of the high capital investment we have 
made in the last ten years. The equipment is not too sophist- 
icated apart from the electronic devices we use for testing. 
The Cam-o-matics are sophisticated machines in themselves, they 
grind cam profiles following a master pack but they are not 
complex to operate. Most of the equipment is expensive and some 
is big but I would not say it was sophisticated". A supervisor: 
"I would not put this company as having advanced technology. 
There are not any tape controlled machines here, that's much more 
interesting because you learn how to programme them. Modern 
technology like that is much better really fast. Where I 
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used to work before (electric motors for special applications) 
you had terminals connected to a master computer in America, 
they told you if your programming was right in a couple of 
hours. That was real advanced technology. The actual 
operations were really boring; you did not need skilled 
operators to do the work. We had some Italians there that 
could barely speak English, they were trained up to loading 
the machines, shut the door up and push a button, a really 
boring job, but then that is what production work is, for the 
unskilled, isn't it? " 
In defining the technology of the company, the managers 
also referred to the knowledge involved in camshaft manufacture. 
According to them the process required a lot of specialised 
knowledge (a view disputed by the operatives, as we will see 
later. ) 
All the managers agreed in saying that the running of 
CE's machine technology did not require much skill on the part 
of the operators; and that the skills required had diminished 
over the years with the acquisition of improved machine tools. 
The Personnel Manager: "Skills have declined over the years. 
Now there are very few jobs that could be called technically 
difficult. We have a seven grade system: A, B and C are 
the skilled grades, then D. E and F are the semi-skilled and 
G'is labourer grade. The distinction is difficult at the 
boundaries; for instance, if a semi-skilled operator takes up 
a variety of setting operations he can be classified as aC 
operator. In the case of a skilled man doing routine work, 
we would class him as aC grade. Promotion depends on two 
things: first the duties they are performing and second some 
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personal characteristics such as length of service. There is 
some discretion to shorten the time required. for up grading, 
this depends on managers' discretion. " The Chief Production 
Engineer: "I have been here for twenty seven years, so I've 
seen a lot of changes. The equipment has become specialised 
one function like. This has deskilled work so that we don't 
need to employ skilled men. At first, there was a very hard 
content of skilled labour, but we use a lot more setters now. 
Where there was one before we employ six now. " The Production 
Controller: "Only some operations require certain skill but in 
the main they are repetitive jobs. Years ago all the machines 
were belt driven, all hand operated. Now they are push button 
type. From being machine operators the men have become 
machine minders. Nowadays you can work two machines at 
once. " 
By contrast the knowledge needed to prepare the plans, 
instructions and drawings prior to the operations on the shop 
floor was perceived to be highly sophisticated. Whereas skills 
at shop floor level had been "learned over the years" with 
experience, the engineering knowledge held by management was 
the product of formal training. (Six of the managers had 
taken formal courses. Three of them had certificates and 
diplomas in Mechanical Engineering, none at university level, 
and three possessed certificates in general work studies and 
industrial relations. The Personnel Manager had a BA Hons in 
Psychology). 
The managers said that the technical knowledge of the 
company was in the. hands of the engineering department which, 
according to the Production Manager, "could solve ninety per 
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cent of the problems that came up in production. " "Occasionally" 
he continued, "we run into specific problems for which we may 
not have the knowledge nor the equipment. In those cases, 
he concluded, "the company had to ask for outside assistance. " 
The Production Engineer gives us an account of the relation- 
ships between the engineering department and other sections of 
the factory. "The engineering department initiate all methods 
and then go on to the shop floor where in conjunction with 
the supervisors some refinements are usually made. " He also 
tells us that "it is not common to seek help from the manual 
operatives. " According to the managers, the knowledge 
technology of the company went as far as having an engineer in 
charge of machine design. The need for such an engineer 
derived, in their opinion, from having to manufacture a number 
of shafts following very peculiar specifications; the standard 
equipment would not do these jobs. In the words of the stocks 
manager: "We have a very clever chap here, he has produced 
some sophisticated machinery to do our particular type of job. 
He knows exactly what is wanted and is able to produce 
equipment for special purposes. " The machine engineer saw 
his role in the following fashion: "My boss, the Production 
Manager, comes to me with an outline of the problem. I 
investigate if the problem can be solved with the existing 
machinery and, if not, I see whether the machine can be 
modified. When I design I have to first make sure that the 
machine does what it is required to do. It's also got to be 
safe for the operator, especially now with this Health and 
Safety Act. It's got to be easy for the operator to work 
because time is money and we are in business to make money. 
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It's got to be easy to load and operate because the cheaper 
type of personnel you can get is an advantage, and finally 
the machine should be easy to readapt for other types of job. 
Just now we are doing a design that har a certain amount of 
problems. We are cleaning a wheel with a high pressure cooler 
jet which is producing an oil mist which is unacceptable to 
the operatives. We are having to think in terms of very 
sophisticated extraction systems to take the mist away. We 
suspected that a problem with the union might arise, but we 
had to try it and see to what extent there would be a problem, 
and then if necessary put things right. " 
As was mentioned, CE's production designs come from 
outside the firm, and this created problems for the engineering 
and planning departments. 
The greatest difficulty was to meet the increasing 
demand for tighter tolerances and finish asked for by the 
motor car manufacturing companies. The Production Manager said: 
"Most of our material is steel bar and most of it is provided 
by the customer; in that way they control part of the process. 
We have been sub-contracted, we don't design the product, in 
that sense they control the process too. Problems arise 
when the designs bring extremely tight tolerances; this is 
a result of our customers having acquired very sophisticated 
technology - computers and electronic measuring devices. 
This gives us a headache to the point that sometimes we go 
back to them and say: Is this really necessary? " The 
machine designer: "Customers are asking for tighter and 
tighter tolerances and this creates problems in producing the 
components. You have to buy testing technology and this 
costs money. Quite often the case is that there is someone 
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in the drawing office out of contact with production and he 
will require the toughest tolerances that new technology is 
able to read, not reali sing what; he i, doing ." Th i. s Si L ia pit i on 
made the Personnel Manager comment: "It would make a differ- 
ence if designs and equipment came from within the company. 
If people could see what was being designed and the equipment 
was built here instead of being brought in a lorry, we could 
have a much better atmosphere. " 
The ever-increasing demands of customers forced the 
company not only to buy new technology but to implement 
tougher rules for controlling the manual activities on the 
shop floor. According to the Personnel Manager, the firm 
decided to employ a Methods Engineer in order to improve 
efficiency. It was mentioned that the operators altered 
the official manufacturing instructions and that this caused 
problems with the shafts' finishes. The use of 'illegal 
technologies' was known to management long before the new 
technical demands appeared on the scene, but, in the opinion 
of the Personnel Manager, the company could not afford to be 
so "flexible" now. According to him, the bonus system 
operated at CE accounted for workers trying to alter the 
instructions, for the more they produced the higher their wages. 
The following transcripts describe this situation. The 
Methods Engineer: "When something goes wrong I am asked by 
the Production Manager whether the operators are producing the 
cams according to our plans. I look at the operation sheets 
and then go down to see whether that is what they are doing. 
If they are not, we give them a couple of warnings and then 
we could get rid of them. If they are using the right tool- 
ing I come back and relay out the job, do the operation sheets 
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again, and present them to the engineering department who 
discuss the plans and decide on the right procedure. One of 
the things I did when I came here - this was three years ago - 
was to look at the tcoling. I wasn't very happy with it. I 
found that the operational schedules weren't being adhered 
to. In effect, they were not meeting the studied times and 
there was quite a bit of scrap too. They were not making the 
cams anywhere near what they were asked. WhatI did was to 
put as much detail as I poeSibly could, showing the drawing; 
of the operation and listing the tooling to be used. We also 
bought recently a large hand stamp which we put across the 
drawing saying that this should be used in conjunction with 
drawing number such and such. It's so blatant they have got 
to see it". A foreman: "You always find someone trying to 
run things to their advantage, like with the wrong tooling. 
Usually the machine is set to work at a particular speed, this 
gives the best life to machines and tools and gives the desired 
effect. Therefore if someone speeded it up they should be 
disciplined up". 
Up to now we have seen how the managers studied defined 
the company, its technology, and the effect of customers' 
demands on their activities and relations with the men. 
However, there is yet another technological change which is 
important to consider for its impact over the method of 
manufacture - the social atmosphere of the factory and the 
nature of management-worker relations. 
I am referring to the introduction of a number of 
highly automated machine-tools (cam-o-matics) for grinding 
cam profiles. These machines operate following a master 
pack which dictates the tools' action over the job. The 
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work was previously done on a conventional grinder and required 
a certain amount of skill on the part of the operator but now 
his only function is to load, switch on and unload the machine. 
The operations became so simplified that the men were asked to 
work two machines simultaneously. 
The introduction of this equipment created quite a few 
problems for managers. In the words of the Production 
Controller: "Things get problematic when automatic machines 
come in. This equipment produces faster and de-skills work. 
People think that more money is put on machines than on people; 
which is a sensible thing to do if you are in business, but 
we feel that the mens' attachment to the company suffers". 
The personnel manager: "We have had problems with this 
equipment, not on a scale to produce high levels of turnover 
but there has been reluctance to accept some of the American 
proposals, like suggestions for one man working on more than 
one machine. English industry has its own traditions and 
attitudes to work, this makes it difficult to transport an 
all-American way of doing things. In America operators are 
much more capitalistic, they are prepared to do anything for 
a good reward at the end of it, whereas people here have a 
more cautious approach to industry". The production manager 
"It has been difficult to persuade people to work on more than 
one machine. Technology changes old routines. I tell you 
that any change is really bad news". 
The company finally managed to implement this change in 
equipment and secured a group of workers to operate it. How 
was this possible in the face of such reluctance ? According 
to the managers, everything was solved by the acceptance by 
the workers of a productivity deal which ensured higher wages 
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for the increased output of the new system. The Personnel 
Manager: "We had. to negotiate a productivity deal.; we made 
sure that operators would get an extra bonus for operating 
the cam-o-matics. We also arranged the machines on the floor 
so that the men would have a good view of both, instead of 
working; with one machine in front and one in the back". Tb(- 
Production Manager: "We had arguments with the unions over 
the multi-tool business. They say you are putting one man oI. It 
of a job and that this does not help the unemployment 
situation. Things were not pursued to a limit of [rreat 
conflict. The people working more than one machine are 
satisfied - those not satisfied are the ones who had to be 
made redundant". The Chief Production Engineer: "Unions will 
accept new plant. We made an agreement that covers this sort 
of thing. As long as we keep our part about new pay rates 
everything goes well. You have to be careful with how you 
bring technical change, always projecting the feeling that 
the firm is expanding. " The Production Controller: "When you 
introduce any change in method or plant, problems start. 
The operative gets apprehensive, a bit worried, he wants to 
know if he is going to lose money, whether he can do the job 
and so on. He also wants to know the reasons for all the 
changes, because for him everything is running smoothly and 
why change it ? You have to sell the idea to them to get 
their cooperation. We always end up having to pay more. We 
introduced two-machine working and they wanted more money 
for the increased production. They are very good at finding 
something in the system whereby they can get paid more. As 
long as you reassure them that there will be more money, you 
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can get on with change" 
always a way of getting 
is all arranged through 
Some of our savings are 
Technology and the Life 
I asked the manag 
Finally, a foreman: "There is 
people with compensation. Here it 
productivity deals with the unions. 
put back into their pockets". 
of the Company 
ers next to tell me whether they thought 
the production technology employed by CE had affected the 
follow-Ing administrative dimensions. (The Personnel ManaCer, 
the Chief Production Engineer, and the Production Controlle. - 
were the only managers who answered the question. The 
remaining managers said they were not in a position to answer). 
The respondents thought that technology had affected 
CE's payment system. For a start, they said, the levels of 
payment were kept low with the introduction of modern machinery. 
The reason for this was that the company need not employ much 
skilled labour. It was mentioned that the system itself had 
not changed much, for it was always based on bonus; however, 
they concluded, the way in which the bonus was calculated 
had changed considerably. 
The degree of specialisation of activities was perceived 
also to have been affected by technology. The respondents 
said that the machinery employed by CE had progressively been 
designed and adapted for one-function operation and that 
testing had become a very specialised function. 
The managers said that the spans of control of the 
organisation had not been affected by technology but by the 
gearing of CE's activities to those of a parent company. 
The managers said that the formalisation of rules had 
been affected, not by changes in equipment, but by changes in 
296 
the technical requirements asked by the vehicle companies. 
They referred again to all the strategies that were needed 
to control the productive activities of the operators. 
Management-worker relations, the managers said, had been 
affected by the implementation of new technology. The 
respondents illustrated their answers with what happened when 
the cam-o-matics were introduced. Management and unions had 
to negotiate over new pay rates and there was some pressure 
from skilled men (particularly centre-lathe operators and 
grinders) who saw their differentials being eroded by the 
higher productive potential of the new machines. 
As we have seen, technology played an important part in 
the configuration of the activities carried out by those who 
manage at CE; but when asked about the factor perceived as 
having - by itself - the greatest effect over the administrative 
dimensions, they (four out of the five answering the question) 
opted for 'size of the organisation'. 
It was argued that in a small organisation - as CE was 
before - social relationships had a positive character; this 
was due to the face-to-face links that could be established, 
both among managers and between managers and workers. Small 
companies, it was also argued, could take all decisions 
quickly and communicate them to those concerned in a "matter 
of minutes". This, in the opinion of the respondents, 
strongly affected the quality of the social relations of the 
company. The sample said that their opinions were based on 
their own experience of having been taken over by a parent 
company. 
Technological Perspectives of the Company 
As to the technological future of CE, the managers 
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reported an intention to acquire new and sophisticated 
equipment. In the words of the Personnel Manager: "The 
trend towards automatic machines is likely to continue. More 
jobs will become routine. We will introduce numerical control 
machines in order to change the batch technology of the 
company". The Chief Engineer: "We need to change to long 
run production and to reduce the number of people manufacturing 
camshafts. All industries will finish up with a range of 
technicians running the plants with extremely specialised 
equipment. A lot of maintenance people will run everything... 
The trend is towards automation". Finally the Methods 
Engineer: "The only way to become competitive is to produce 
components in a shorter way. To do that you need superior 
equipment for manufacture and testing. We have to go that 
way, there is no if's or but's. We are looking at the 
possibility of using numerical control machines; this could 
reduce the time needed for setting. An NC machine uses 
programmes already made up, so you can be away in half an 
hour instead of a whole day, that's the beauty of that". 
We have seen how the managers interviewed perceive the 
organisational and technological dimensions of CE. It is time 
now to present a view of these dimensions as perceived by those 
who are manually involved in the manufacture of the camshafts. 
WORKERS PERCEPTIONS 
The sample is composed of twenty-eight workers, most of 
whom perform direct. production activities. Seventeen of the 
workers ( 85qß had previous job experience before joining CE; 
ten of them in other engineering companies, four in farm work 
and three in service activities. The eleven remaining workers 
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joined the company after leaving school or after completing 
their apprenticeships. Only six workers had taken formal 
training - none within CE. Of these, four trained for 
activities related to the type of work they carry out at the 
company (two in mechanical engineering, one in machining and 
one in tool-making), whereas two trained for other types of 
activities (hotel and catering one, and wopd-bending the 
other). Our sample can be considered then to be semi-skilled 
and unskilled in the main. 
The recruiting ground for CE's manual operatives is the 
small village of Compton which is located two miles away 
from the company. The interviewes revealed that twenty of 
the workers (71%) decided to join CE in search of a good or 
a better wage whereas another group (21%) said they had joined 
because there was no alternative at the time of looking for 
employment. The ex-farmers of our sample (4) fell in the 
first category and their answers tell us something about the 
experience of working in the restricted environment of the 
factory : "I was working in a farm and decided to get married. 
My wife is a trained nurse, done her studies in London. She's 
been through the whole routine but still we needed money, the 
only way to do this was to go into a factory; factory money 
is better. So much against my wishes I decided I would try 
factory life and came here". Another farmer: "I thought I 
would not be able to stick it, I was used to working in the 
open air. They put me in the steel shop where I could spend 
a considerable amount of time outside because we had to pull 
all the steel in from the yard. That was better than being 
shut up all day surrounded by machines and noise. Farming is 
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a busy life but it is free and easy, here the jobs are timed 
and you have to get cracking to get your money". Three of 
the workers had taken apprenticeships and were directed to CE 
by careers officers, who provided them with a great deal of 
information about the jobs in question. Only they joined the 
company because of their interest in mechanical engineering. 
Most of the workers, however, joined the company with no idea 
of what the job would be like (twenty--three workers) other 
than it was "dirty and boring". This they knew through the 
accounts of relatives and friends who had worked there. 
Definitions of the Company 
When asked to define the company, seventeen of the workers 
referred to the quality of its social relations. For this 
group of men, the company could be described as having a 
'negative" and "tense" atmosphere. This was due, in their 
opinion, to the American take-over. In the words of some of 
the men: "It used to be a pretty good place to work, but with 
all the changes morale is very low. Nobody seems to know 
where they are. Now it's all part of big business". "The 
company is a right mess it's all downhill since we have been 
, taken over 
by this American company. It's a job with no 
future. When I first came here it was a small family concern, 
then the problems were wages but we have never seen anything 
like the mess we are in right now. " "Since we have been 
taken over it is a world-wide company; now our bosses work 
far away in America and this creates a lot of problems because 
nobody knows where they are". The interviews produced an 
endless stream of similar responses where the men expressed 
their anxiety at being managed from abroad. Only two of the 
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workers, defining the company in terms of its social 
relationships, thought that they were good. 
Eight of the workers defined the company using 
technological criteria; six referred to the type of product 
manufactured, and made comments about the process itself. 
For this man, CE was a "light engineering" company where 
the work was "semi-routine" and done in "batches": "It's an 
engineering company doing camshafts, precision they would call 
it (managers) but whether it is or not I don't know. Most of 
the work is routine machine tool". Two of the workers 
referred to the material working conditions in the company, 
particularly to the discomforts of dust and machine lubricants: 
"It's not a clean factory you know, a lot of grease and filth 
everywhere". 
The three remaining workers in the sample described the 
company as one that is in financial trouble. This, according 
to them, permeated to all sections and activities of the 
company creating: "low morale", "not enough work", and 
"a lot of insecurity". 
As we have seen, most of the workers defined the company 
in terms of the bad social atmosphere created by the American 
take-over, and this issue emerged strongly in the answers 
given to other questions put to the sample. For example, 
seventeen of the workers said that what they disliked most 
about being employed at CE, was the tense atmosphere and 
job insecurity that came as a result of the change in ownership. 
In the words of a convener: "I dislike what's happened 
recently and that is that we are owned by somebody we don't 
know. We are employed by some wild firm in America..... some 
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firm we know nothing about. People feel insecure. American 
firms look around and find that one part of their empire is 
not paying as well as it should do and they say: right where 
is that ? It is in England, let's scrap it or sell it. 
That's in everyones' heads all the time. Previously it was 
only this company and the directors lived here. Now it's all 
too big". 
The take-over issue emerged also in the answers given to 
the question asking the sample to outline the changes that in 
their opinion would make CE a better place in which to work. 
Ten of the workers said that they would like to see the company 
run by a team of English managers. In the words of one of 
them: "I would like to see a good team of English managers 
at the top. I don't like American companies - they buy out 
and strip assets. America is such a big place with big 
concerns that one factory is not important to them". 
Management-worker relations were poorly rated by the 
majority of the sample (eighteen workers rated them as being 
'fair', seven rated them as 'not good', whereas two rated them 
as 'good' and only one rated them as being 'good'). The main 
reason given for this state of affairs was that of the poor 
communication and information coming from managers, a factor 
related again to the American take-over. Some men thought 
that managers at CE could not act promptly on many issues and 
commented also that the workers did not get to see the most 
senior managers of the company: "Ii1-W relationships ? Fair 
at best, for the reason they are never around", "M -W 
relations should be improved. The problem is that there does 
not seem to be much management about the place. There is such 
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a gap between managers and workers, there's nobody to turn to 
for decisions". Another reason for complaint was that 
managers did not give workers good personal treatment. I 
received complaints about the former being "big-headed, always 
pretending to know everything about the place". In the words 
of a copy lathe operator: "There is a contrast between theory 
and practice. A lot of managers work on theory and have no 
experience. I say that theory does not always work out to 
what it should do. Some managers come down, approach you and 
tell you to do something that you know can't be done. Instead 
of coming down and asking you: should you think that this job 
could be done this way. They are in the habit of just telling 
you to do it". A turner: "Relations are fair, we have a good 
union that stops them from pushing us around. Relations are 
pathetic, all they are interested in is getting the shafts 
out. They don't care how they speak to you or how they treat 
you - it's all production. Shafts are more important than we 
are". 
Although M-W relations were perceived poorly, the 
majority of the workers expressed the view that what they 
liked the most about working for CE was the existence of a 
good social atmosphere between the men on the shop-floor. 
Many workers (twenty-one) thought that the factor most 
able to affect the life of CE was its 'size'. Again I 
received complaints about the company having grown "too big" 
since its incorporation to the American concern. Most men 
thought that this affected the quality of the communications, 
the pace of manufacturing (which was perceived to be "too 
fast"), and the quality of the product. In the words of a 
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turner: "We are part of a big company, that's why CE has lost 
its identity. Before what mattered was quality but now it's 
quantity and value of the components. It's all finance, 
not making good camshafts". Five workers decided on 'managerial 
strategies' as the most important factor affecting CE. 
According to these men, managers had it in their power to 
shape the conditions in which relations and manufacture took 
place. The remaining two workers decided on 'machinery and 
equipment', arguing that it affected the quality of the product 
and the working conditions within the shops. They made special 
reference to the "dusty" and "greasy" atmosphere they had to 
work in. 
Definitions of the Company's Technology. 
When asked to define the technology of the Company, the men 
referred to the knowledge involved in the process, and the 
nature and quality of the production equipment. Descriptions 
were also given of the factory's support systems and hygiene. 
Most of the workers interviewed expressed the view that the 
manufacture of camshafts was not a particularly sophisticated 
process, and many said they could draw the necessary plans 
for manufacturing if they spoke directly to the clients. A 
centre-lathe operator said: "Everything comes with experience. 
I could just pick up a bar and make a camshaft but nowadays 
they ask you to process only a bit of it. If I spoke to a client 
I could do my own little drawing and get on with it". 
In the men's view, not having served an apprenticeship 
did not affect their work performance much. The activities 
were not perceived to require much skill. In the words of 
a centre lathe operator: "I never served an apprenticeship 
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but still fitted in with the work as it went along. The 
experience I obtained working with different machines helped 
me a lot. Now I am a centre lathe operator, that's one of 
the - lets say - more skilled jobs in the shops". A convenor: 
"Although we are a specialized industry - we are one of the 
few companies doing camshafts in Europe - we are not terribly 
skilled. We just are specialists at what we do". And finally 
a grinder: "I came out of the navy at thirty with no industrial 
experience and no training. I had no skills at all when I 
came here but after a few years and with a little thought I 
managed to get myself called skilled. " 
The workers said also that the plans they received from 
the drawing office were usually inaccurate to the extent of 
making some of the jobs "impossible". There was a general 
feeling that the engineers were not always able to work out 
the best methods and yet "pretended to know it all". A 
centre lathe operator tells us: "When we get new jobs the 
instructions for those may have things which to yourself- 
being experienced - do not seem right, so you query them". 
A copy lathe operator: "I don't like the way some of the jobs 
are planned, they are bad at planning. We got operation 
sheets for jobs but it happens that what's specified does not 
work out well in practice, like some of the tooling, plus the 
fact that they skip one operation out and then return to it 
much later making the whole thing very awkward. Occasionally 
I have to send some of the sheets back to the drawing office. 
First they tell you it is my mistake but then they have to 
make some alterations to them. But when they get jobs rushing 
through that's when it gets pretty awkward. When that happens 
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you have to leave chunks of metal here and there". A grinder: 
"You get operation sheets and drawings, they tell you that the 
operation sheet is the bible so you stick to it. But we have 
cases when someone working from it scraps the job, then they 
make all types of excuses". One of the machine setters: 
"Setting itself is not very difficult, the problem is that 
the instructions that come from the engineers do not always 
produce the expected results. So we do a lot of experiments 
- trial and error - with different makes of wheels and grades 
until you get it right". 
Most of the workers expressed the view that once a new 
job had been sorted out, they could carry on without having 
to rely much on supervisory help. When asked to define the 
Technology of the company, the respondents referred also to 
the Company as a "collection of huts" in need of modernisation. 
They complained about being too exposed to the weather, having 
to walk far to the cafeteria and other facilities (cloak-room 
and toilets). Although most of the sample said that they 
wanted a good team of English managers as a way of bettering 
the company, there were also those who, said that what was 
needed was to rebuild the factory completely. In their own 
words: "bring it down completely and build everything under 
one roof", "remodernise the lot, new buildings for a start", 
"I would like to see the place re-built, made bigger. I would 
also like to see more people and machines brought in and the shops 
made cleaner". By modernization the men meant improving the 
quality of the factory's buildings. The men thought also that 
the shops should be cleaned as a matter of urgency. A similar 
concern was expressed when the respondents were asked to rate 
the 'safety' of the factory. Although safety was rated highly, 
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the Men argued that there was a lack of managerial action 
concerning the cleaning of the shops. In the words of the 
Steward for Safety: "Production is the main item, you can stick 
little notices up but when it comes to major problems that 
involve paying a bit of money to make things safer, nothing 
gets done, its a struggle. The machines are filthy and there's 
dust all. over the place. I find it frustrating. the smell 
of grease and oil is terrible but nothing gets done". A 
turner: "They don't seem to do much other than sticking 
notices up, like "if you don't know, ask". Management think 
that sticking posters up is all they need to do to be on the 
safe side. The shops should be cleaned up and the gang-doors 
cleared". It must be mentioned however, that in the men's 
view CE was free from major health hazards. It was generally 
felt that workers themselves did not stick to the safety 
arrangements by not wearing their special boots and protective 
Classes. In the opinion of the cam-omatic operator: "Safety 
is Food, generally speaking, You can't make machines completely 
safe, if it was you could not work at all. If they took care 
to follow everything on the Health and Safety Act you couldn't 
switch a machine on. We don't have anything that awkward 
here as long as you keep your glasses on. Managers and 
supervisors should use the protective glasses when they are 
in the shops, they set a bad example. Suddenly they have a 
purge about safety and tell people off,, its crazy... " 
Not all the men referred to CE's old buildings and lack 
of cleaning when asked to describe the technology of the 
company. Others embarked in descriptions of machinery and 
equipment. The machinery was described as being old but 
average for the job. It was felt that the acquisition of 
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more modern equipment would not improve the job much. In the 
words of a grinder: "The company has bought a lot of new 
machines, they have spent a lot of money, particularly on the 
cam-o-matics. There is always new equipment coming out but 
I don't think they do a lot more than the old machines". A 
machine setter: "There is quite a bit of new equipment, like 
the cam-o-matics; instead of having to do each cam by hand it 
does a cam and moves on to the next and so on, its all automatic. 
The customers are getting more sophisticated because they have 
got their own checking equipment and the company had to buy 
new machinery to cope with tougher tolerances. We have really 
sophisticated equipment for testing, before, the customers took 
our word for it that the job was right, now they are much more 
on the ball..... ". The general feeling among the sample was 
that the equipment, although not the newest, did "its job". 
The Impact of Technology and Technological Change 
The introduction of new equipment, was perceived by the 
sample as a change that improved production but decreased the 
skills associated with the manufacture of camshafts. We can 
illustrate these perceptions by quoting some of the answers 
provided by a group of workers who had been employed at CE 
almost since its inception. A miller: "New equipment ha. made 
for a better finish on a lot of jobs, the old machines used 
to cut rough and shake about. Work was much more interesting 
when we did the cams by hand, but now it's all a small routine". 
A grinder: "When I first came in, every machine was belt-driven 
and the grinding was made manually. Now the machines are all 
electric and give a better finish it's all automatic. You 
load in and wait for it to come out, you stand there for 
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twenty minutes and get fed up day after day. You don't get 
any satisfaction from it". 
One of the technological changes that produced more 
concern among the workforce was the introduction of the 
cam-o-matic machines. The men said they were worried not 
only about the labour saving nature of this equipment but also 
about the changed relationship between machining skills and 
rates of payment. They felt that the operation of the new 
equipment did not require any particular skill and yet the 
cam-o-matic operators were taking home the highest pay packets 
for manual work in the company. 
This is a situation that the men involved in other stages 
of the machining process strongly resent. According to them, 
the grinders and centre-lathe operators were the most skilled 
men in the shop-floor and should be paid more. In the words of 
a grinder: "You find that the semi-skilled get more cash 
than the skilled because they are on mass press button stuff, 
whereas the skilled man is left to work on awkward bits and 
smaller batches where there is no money to be made. That's 
the case with the cam-o-matics where the company offered more 
pay for the extra. effort of two-machine working". Another 
grinder: "I think that the pay system here is not adequate. 
There are a lot of people within this factory (cam-o-matic 
operators) who can spend a vast amount of time virtually 
walking around drinking tea and get a good return for this 
lack of effort. Whereas there are persons like myself who 
stand at a machine religiously and don't get a financial 
reward for it. You can't relax fighting the clock all day". 
A tool-maker: "I know that virtually everybody in the factory 
gets paid more than we do here in the tool room. Production 
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work gives a lot of money and two-machine working even more. 
We always get the same rate whether we work hard or not. 
That bothers us a bit". 
Three cam-o-matic operators were interviewed, and it is 
interesting to see the situation from their point of view. 
One of the men explained at length the nature of his job and 
why he took up an activity that was described by so many as 
the most "boring", "repetitive", and "routine" in-the factory. 
He said: "I work two cam-o-matic grinders back to back 
simultaneously, invariably loading one, unloading the other. 
You have a master pack which indicates the shape of the 
cam and it lifts off one away from the roller down to another. 
It'. s more efficient and quicker, you can set each cam to 
revolve exactly the right amount of times so it won't run 
round and round and scrap the job. It's basically repetitive 
work inasmuch as once you have set the machine up, put in 
the right pack of masters, all the work is straightforward. 
I only assist the setter in setting the machine up. I think 
I could set it up but I don't - you don't get enough monetary 
return for it because I work on a bonus. My experience of 
life is that the person with the best qualifications does not 
always get the best money and when you are a family man you've 
got to go for the best money. I am production here and to get 
a . 
job locally with the same money would be reasonably difficult. 
If you were a brick-layer for which you need an apprenticeship 
you would not get better money than you get here, that time 
is wasted. The only way you can be certain of getting really 
good money is to take a profession like medicine or law, then 
your education would pay the effort. Working with automatic 
machines is very boring, that's the main problem, the only 
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alternative you've got is to change to inspection but then you 
get the problem of flat rates. You've got to take a cut in 
wages to do something else. If you come into a place like 
this full of filth and grease you've got to get as much as 
you can out of it. The only thing a mans' got to sell is 
his time and I've got three children so I must have the 
maximum return for my effort. " 
We can appreciate that this operator finds his work 
boring and in this sense has a similar attitude towards 
driving automatic equipment to that of his fellow workers. 
(Only one worker said he preferred to work with automatic 
equipment, whereas seven said they felt quite happy operating 
conventional machine-tools and the majority - twenty workers - 
said they would rather work with small tools and hands because 
it would make for a more interesting job. ) However this 
reflects a very strong instrumental orientation to work 
where family considerations play the fundamental role. 
It must be stressed that the introduction of the cam-o- 
riatics was resented only by those not engaged in their oper- 
ation; for the three cam operators interviewed, said that they 
found their jobs economically rewarding, offering good con- 
ditions and located near to home (the three factors they 
considered a job should have to be 'good'. ) 
To end my presentation of the samples' perceptions of 
CE's production equipment, I will deal with workers opinions 
on the type of equipment they would like to see brought into 
the company. 
We have seen that the workers did not think it necessary 
that the company acquired more modern equipment but they would 
like to see management implement a mechanical attachment to 
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their machines to pick the shafts up and make for easier 
loading. I received many complaints about the great deal of 
physical effort needed to handle the shafts during the loading 
and unloading of the machines. A centre-lathe operator tells 
us: "Making the cams is terrible work, you have to stand 
there all day long really sticking it out lifting the shafts 
up and down, it's not only boring but really hard work. The 
shafts are really heavy". A copy lathe operator : "I am now 
on a machine that has a minute and a half cycle; the shafts 
are heavy and you have to lift them up over the tool box, 
get them ready, set all in motion then unload, all day long. 
It's very tiring because you are fighting against the clock. 
I would like to see the shafts lifted mechanically, that would 
make the job easier". 
The Nature of the Work-Tasks 
Most of the workers interviewed are machine tool op- 
erators. Of these, five are centre-lathe operators, they 
centre and 'shave' the steel bars. Eight operate the copy- 
lathes where they form-the shafts bearings. Five others 
work on the grinders where they finish the shafts by carefully= 
grinding them to extremely tight tolerances. Three operate 
the cam-o-matics which, as we have previously seen, are 
highly automatic machines for cam grinding. Another group of 
workers (three) are machine-setters, they are not involved in 
production nor machining; their work consists in re-setting 
the equipment when the batches change specification. The four 
remaining workers are tool-makers, they operate a variety of 
machines (like drills and millers) in order to produce the 
tools necessary to keep the company's equipment running. 
They also work in conjunction with the machine designer 
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making the components used to adapt old machines to do new 
jobs. 
The majority of the men stated that their jobs were not 
essential to the success of the company. In most cases 
(setters and tool makers excluded) they referred to their 
role as one of simply completing a stage in the manufacturing 
process. 
The jobs were not perceived to constitute a source of 
personal achievement. As table 7.1 below shows, only 21% 
of the workers did derive a feeling of achievement from them 
whereas the majority (790, ä) found their jobs boring and routine. 
RATING n% 
YES 6 21 
NO 22 79 
TOTAL 28 100 
TABLE 7.1 EXPERIENCE OF WORK TASKS: POSSIBILITIES FOR 
ACHIEVEMENT. CE. 
In describing his work experience a grinder said: "The 
equipment I use is only a grinder, and the work tends to get 
very repetitious doing up to four hundred shafts before re- 
setting. Setting is the most interesting part of the job. 
You have to change the centres, the wheels, set the clocks 
for size and read the drawings to see that the specifications 
are right, but that's done for you. I would like to be a 
setter, that's much more interesting, you get to know all the 
machines so there is more variation, there is no achievement 
as it is". 
Over half the sample stäted that they could introduce 
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their own ideas on the job. However after probing into the 
subject it became clear that these ideas were on how to operate 
the machines as to beat the official times set by method 
engineers. Improving the job itself was perceived to be 
difficult. Most workers felt that the methods had been too 
well tried out over many years to leave them any further scope 
for change. In the words of a copy lathe operator: "Ideas of 
my own? Many years ago you could, but not now. Now it's all 
been worked out, after so many years there's nothing to improve 
upon". A centre lathe operator: "The job is all thought out 
and you are restricted by production work". A grinder: "Your 
are controlled here by the engineers and supervision, they tell 
you how you should do the job and on top, a time is put on it". 
Another centre lathe operator: "When I first came here you 
could pick up a bar, space it out and finish it as a camshaft, 
now it's all done for you. All you do is to take little bits 
off". A copy lathe operator: "The jobs here require a certain 
amount of skill but not much. In other companies there is more 
opportunity to be creative, like when I worked on hand-made 
motorbikes. Here we have what they call setters who set every- 
thing for you, and you just push a button, there's nothing you 
can improve upon. The machinery does not allow for much skill. 
You can work here with a minimum of intelligence". Finally 
we have the case of a machine setter who feels that although 
his job is interesting it is nevertheless constraining: "The 
place has been running for a long time and therefore somebody 
has got the best way to do the job before we start on it. The 
ideas have been thought out beforehand so there's little chance 
to make a job better". 
The interviews revealed a great deal of unofficial use of 
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equipment at CE. This was due, according to the operators, 
to the possibility they had of getting a bigger bonus by 
producing the shafts faster than the engineers had specified. 
The following transcripts provide us with an insight into the 
experience of working under the pressure of a bonus system. 
A copy lathe operator: "You get a time and motion chap, 
that's a chap with a slide rule. He comes around, watches 
you and says: look you are reaching too much over there, move 
up this way and keep on like that, like that, like that; now 
he says you are doing the job in half the time. They (T &M 
engineers) are a real bottleneck to industry and you don't 
have any time to yourself. You cannot adapt a human being to 
a slide rule or a computer. To do that you have to wire their 
nerves and plug in, then they will go all day". A turner: 
"You have to work to times and we have a bonus system and that 
keeps you going very hard. We have shortcuts, not the way we 
should do it. We should plunge the wheel down on the job but 
we drag the wheel across the job, this speeds it up. I think 
the job comes out just as well. We wouldn't tell them about 
doing it faster because we work on a bonus and if you do it 
quicker you get more money". A centre-lathe operator: "If 
you've got a job to do and you find a quicker way of doing it 
you go ahead and do it, but if management found out that you 
changed the method they are sure to come down and re-time the 
job so you must be careful not to push it too high. The 
management don't get too awkward about it, they must know we 
do it our way but they get more money as well so they don't 
take much notice of it..... " 
The cam-o-matic operators said, on. their part, that 
there was no way in which they could 'unofficially' use their 
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machines, and that the only way to maximise wages was trying 
to keep both machines running avoiding any stoppages: "With 
automatic machines it is difficult to find shortcuts because 
you don't have speeds and tools to play with. The engineers 
time all new jobs, if you agree you sign up and get on with 
it, if you don't they come down again and work something out. 
The machine cycle is set so you know you can't produce more 
than a pre-known maximum. But you never get 10001o running, 
you have to change broken diamonds or the wheels; there's 
always mechanical problems that stop you from doing the top 
140 shafts on each machine. Sometimes you don't get as much 
work from other sections of the factory in which case you have 
to look for it yourself because it's in your interest. You 
have to be ready for maximum efficiency, if not you lose 
money. Sometimes when there's a breakdown, the fitters take 
a long time to come and have a look at it. In that case I 
get a ticket to cover me for loss of production and keep 
working on the other machine but always lose money. That's 
why I try to do some of the repairs myself, you really 
shouldn't but if I kept to Union or Company Law work would 
become too slow. I suppose that if I lost a finger doing 
repairs I would get nothing. They make things so complicated 
around here, everything is wrapped in percentages so that you 
finish up talking about fractions of seconds Unnecessary 
really". 
Trade Union Membership, Images of Society and the Negotiation 
of Technology 
All but two workers belonged to unions; sixteen to the 
Amalgamated Union of Engineering Workers and ten to the 
Transport and General Workers Union. Four of the workers 
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were union officials, two holding the posts of Conveners 
(one for each union) and two shop-stewards, both looking 
after safety at work. 
The interviews revealed that the union interests of the 
sample were largely confined to pressing for better wages and 
working conditions (safety). Most workers mentioned that they 
joined the union in order to be legally covered in case of 
accident and to secure better wages. The workers also stated 
that they did not go to union meetings - apart from those held 
in the shop-floor during the time allowed by management for 
union activities - and that unions were not doing their proper 
role: that of confining themselves to protection in case of 
accidents and negotiating better wage deals. 
These attitudes were present, too, in the answers given 
by the two conveners. One of them said: "I joined the union 
because more voices are better heard than one, mostly for 
protection against accidents", and the other: "I think that 
the unions should concentrate on protecting workers' salaries 
and working conditions". 
To define these workers according to Lockwoods "images 
of society" typology is a difficult task. Some of the 
attitudes uncovered by the interviews point towards a 
'proletarian' direction, whereas others lead us to think of 
the sample on 'deferential' lines. 
The community and some of the work experiences of the 
sample are those associated with the emergence of a 
'deferential' type. Most workers live in a small rural 
village community, and their fathers were never employed in 
industrial activities but rather in farming and the services. 
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CE started as a family concern; it's a medium size company 
and it's located in a rural isolated setting. The workers 
have, in fact, very weak union attitudes going as far as 
criticising them for trying to interfere with managements' 
prerogative to manage; an attitude that permeated also to 
the issue of technological implementation. Yet there is no 
evidence that the sample perceived managers as 'authentic 
leaders' whose privileged position derives from their 
'intrinsic qualities'. There is no evidence either to suggest 
that the mens' relationships with management took on a 
'paternalistic' character. The information collected shows, 
on the contrary, that the workers complained about inadequate 
personal treatment on the part of the management and about the 
low level of their technical skills and marketing techniques. 
Management-worker relations were'defined by the sample as no 
better than 'fair'. Only one worker defined. them as 'very 
good', and only two as 'good'. 
A strong 'deferential' attitude emerged however in the 
mens' answers to the question on whether trade unions should 
decide with management the technologies to be implemented in 
the factory. Only nine workers said that unions should decide 
with management. In the words of a convener: "I think we 
should decide with them. Managers are inclined to buy 
equipment without enough consultation with the people who are 
going to use it. They also bring things without consultation 
as to whether it is really necessary to buy it or not. I do 
know of occasions when machinery has been bought at a very 
high cost and, after it has arrived, it is no good, it won't 
do the job as well or fast as it was done before. They bought 
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quite a number of automatic drilling machines, some of them 
never worked at all because they would not do the job, others 
only worked at half pace because they can't do all the bits 
they were supposed to do in one go. So it was wasted money. 
They never consult us when it comes to bringing things in and 
expect everything to work". The feeling among the workers was 
that those operating machines should have a say regarding its 
nature. 
A larger group of workers (ten) said that unions should 
be consulted only when it came to implementing new technology, 
but never decide with management. The remaining workers 
expressed that unions should not interfere with what management 
wanted to introduce in the factory. In their opinion, managers 
knew what was required and had a business to run: "The unions 
don't know what the company wants to do, it's up to management 
to bring the equipment in", "Unions must keep out of 
management", "Unions should not have a say at all. I think 
that if management want to bring something in, they've got 
the right to do it". 
Although only a few of the workers adopted a militant 
stand regarding participation in technological decisions, 
the interviews revealed that most of them resented being ill- 
informed about the introduction and use of industrial 
equipment. Twenty-one workers said that management did not 
keep them well-informed about future technological changes 
nor about the operation of new equipment. It was argued that 
if the men were kept well informed., production would proceed 
without so many problems and with less "headaches". In the 
words of a copy lathe operator: "We are not well informed, 
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we have to pester them when we want to know what's happening". 
A grinder: "They never tell you how to operate the machines, 
I think that they don't even know how to operate them". 
Another copy lathe operator: "They inform you very indirectly, 
you get to learn about machine operation as you go along. 
Sometimes something may crop up and then they will find the 
time to come down and explain what's happening". A grinder: 
"There's much secrecy and in consequence many surprises. If 
management told us what's next there would be a much better 
atmosphere and we could get on with the job". A centre lathe 
operator: "They usually let us know what's happening at a 
late stage, like buying a lot of equipment and telling us about 
it later". 
Better information on future technical changes, it was 
mentioned, would reduce the detrimental experience of working 
in an atmosphere characterised by uncertainty. 
Technology and Job Situation 
It is important to note that the deferential attitudes 
of the sample regarding participation in technological decisions 
was not due to any perceptions on their part of technology 
not being able to adversely affect-their job situation. Only 
six workers expressed a feeling that technological progress 
would have a positive effect over their job; according to 
them, new technology would: make jobs easier (three) and help 
to produce to higher standards bettering the quality of the 
product. Three others thought that increased technology 
would not affect their jobs because these did not lend 
themselves to automated techniques (two machine-setters and 
one tool-maker were of this opinion). The remaining nineteen 
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workers said, by contrast, that technological progress would 
lead to higher levels of unemployment. A copy lathe 
operator said: "There will be more automatic machines but 
then you would have to lay off a lot of blokes which management 
are after. They started doubling up machines, this saves the 
company a lot of money. They convinced the men to operate 
them by giving them more money than they got before. I think 
all jobs here could be automated in the future without too much 
trouble". Another centre lathe operator: "I would put it 
this way: if I was a young man today I would not get into 
engineering because to me it is a dead end. Automation, you 
know, the press button stuff, is killing all skills, you 
become a robot. It is finishing like a cabbage or being out 
of a job. It is the working man who usually suffers". A 
grinder: "All change is directed to make the job done quicker 
so you need less and less men. That's not arrived here yet 
but it will in the future, that's the only way for industry 
to survive, some men will have to go". Finally a cam-o-matic 
operator: "The company has bought cam-o-matic machines. 
Managers have to run the company for profit. I am not the 
type to be around if I am not wanted". 
As we can appreciate, there is no doubt in these mens' 
minds that technology will eventually eliminate many jobs 
(including many at CE). However, they mentioned that developments 
along the lines of increased automation were inevitable. As 
one man said: "It's something we've got to live with". 
Although most of the sample rated their jobs as being 
'rather insecure', none of the interviewees said this was due 
to possible technological changes, but rather to the closures 
in other divisions of the company, to the perceived uncertainty 
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of working for an overseas concern, and to the feebleness of 
CE's contracts situation. 
TECHNOLOGY AND WORK ORIENTATIONS 
Managers, Technology and the maximisation of Profits 
In 'Technology and Organisation', J. Woodward advanced 
the view that life in firms in the middle ranges of the scale 
of technical complexity was less pleasant and easy going than 
in firms at the extremes. It was in 'large batch' and 'mass' 
production that control procedures were most elaborate and 
sanctions most rigorously applied. 
This theme was further developed by Woodward and her 
co-researchers in 'Industrial Organisation Behaviour and 
Control'. There, they argued that a firm's control system 
may be an intervening variable between technology and 
industrial behaviour and that there appeared to be more 
freedom of choice for the management of batch production firms 
(due to the flexibility of their plant and equipment) than 
for other categories, in deciding what kind of control processes 
to use. Why and how the decisions are made is not fully 
discussed by Woodward, but she suggests that once the choice 
is made, constraints in organisational planning then develop 
in predictable ways. 
The author went on to suggest that there could be a 
number of control criteria which people in organisations are 
trying to satisfy at one and the same time, and that this 
'fragmentation' of control is associated with conflict and 
irreconcilability between the standards set. Furthermore, a 
firm can undergo changes in its system of control through 
growth, specialisation and/or the setting of new objectives. 
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The information obtained in my research of a Camshaft 
manufacturing company allows for some commentary on 
Woodward's formulations, especially since within one type of 
production system (identified as batch production by some of 
the managers themselves) there occurred a change in the 
control system with important repercussions for the life of 
the firm. 
The shift towards a more 'administrative' (or 'impersonal') 
method of control was the result of new technological demands 
imposed by customers. As we saw earlier, managers overlooked 
the use of 'illegal technologies' on the shop floor provided 
the production objectives of the company were met. But once 
the motor car manufacturers acquired more sophisticated 
measuring devices, the achievement of high quality standards 
became central to the organisation of production. Working to 
tighter tolerances required more time study, formalisation 
of rules and inspection, all of which create tension between 
the planning and production departments and, more importantly 
for the interests of this research, between those managers 
close to production and manual operators. 
Technology and technological change had a profound 
effect on the nature of the activities performed by managers 
and workers at CE. The introduction of two-machine working 
was yet another contributing factor in the bad social 
relations of the firm. 
Despite the adverse social consequences of technological 
changes oriented towards improving product quality and 
profits, the trend for a more automatic system of production 
is likely to continue. Through it managers expected to 
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change the 'batch' technology of the firm into longer run 
production with reduced labour requirements. 
The knowledge involved in planning and the manual 
operations was perceived to be 'specialised' in the sense 
that highly trained engineers were in charge of production 
and workers performed one operation only in the completion of 
the shafts. 
Woodward's category of 'large-batch' production proved 
relevant in the analysis of the activities and social relations 
of the managers at CE. Customers' control of product 
specification and the variety of designs, made for uncertainty 
in the prediction of results, and control systems put pressure 
at all levels of the organisation. 
But more importantly, managers themselves used 
Woodwards categories in describing the problems and 
perspectives of the firm. 
1. Substantive Orientations 
Table 7.2 below, shows the order of work priorities 
among the men in the sample. As has been the case for all the 
manual samples in this research so far, the aspiration to 
obtain good economic rewards was paramount. 
MEAN 
PRIORITY 123 RANK 
High Wage 16 0 0 1.00 
Interest 5 14 0 1.74 
Good Social Atmosphere 5 8 10 2.22 
Good Working Conditions 2 6 10 2.44 
Other 0083.00 
TABLE ?. 2. Determination of Substantive Orientations to 
Work. CE. (Ranking of work priorities). 
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The centrality of economic rewards as a factor in job 
satisfaction was also revealed when the workers were asked to 
assess the quality of their jobs inter-industry. 
FACTOR n% 
Wage 8 4% 
Interest 
Conditions 
5 29 
3 18 
No Preference 16 
TOTALS 17 100 
TABLE 7.3. Factors used to establish comparisons between 
jobs inter-industry. CE. (Only those with work 
experience outside CE answered here). 
As can be seen from Tables 7.2 and 7.3, the desire to 
perform interesting work was strong among the respondents. 
Not only did this aspiration rank second in these Tables, it 
ranked first when the men were asked to compare previous and 
present jobs intra-industry (see Table 7.4 below). 
FACTOR n% 
Interest 9 69 
Wage 3 23 
No Preference 18 
TOTALS 13 100 
TABLE 7.4. Factors used to establish comparisons between jobs 
intra-industry. CE. (Only those with experience 
of more than one job in CE answered here). 
Yet another indication of the mens' desire for variety 
-325 
in work emerged when they were asked to specify the reasons 
for wanting to keep or change jobs within the company. 
FACTOR n% 
Interest 15 54 
Wage 6 21 
No Preference 7 25 
TOTAL 28 100 
TABLE 7.5. Reasons for wanting to keep present job/or for 
wanting to change it intra-industry. CE. 
The largest proportion of respondents gave interest 
as the factor on which they assessed the quality of jobs in 
the factory. In their view, machine setting and inspecting 
were the most interesting jobs on the shop floor. The extent 
to which workers saw their aspirations fulfilled can be 
appreciated in Table 7.6 below. 
ASPIRATIONS 4321 MEAN 
VERY GOOD GOOD FAIR NOT GOOD RATINGS 
High Wage 04 10 2 2.13 
Interest 03791.68 
Good Social 
Atmosphere 05 10 8 1.87 
Good Working 
Conditions 04 10 4 2.00 
Other 53003.63 
TABLE 7.6. Work Priorities and Levels of Satisfaction. CE. 
Table 7.6 indicates that workers at CE were unsatisfied 
with the conditions of their employment. Overall they thought 
that their wages and material conditions were only 'fair'. 
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Also that their opportunities for variety in work and social 
climate in the firm were a little worse than fair. 
The effect of technology on the wens' expressed 
aspirations at work is discussed below. 
a. Economic Rewards, Technology and Technological Change 
In discussing the effect of technology on the mens' 
aspiration for a high wage, two issues 
interest for this research. First, the 
rewards as a factor in job satisfaction 
Second, the case for man's capabilities 
individual - upon formal organisational 
illustrated. 
As was shown, the sample referred 
; merged of particular 
centrality of economic 
is re-emphasised. 
to act - as a motivated 
arrangements is clearly 
to the simplicity of 
the machining operations in their definitions of the company's 
technology. In their view, the routine and unskilled 
character of work was to blame for the low wages paid by the 
firm. The same opinion was voiced by managers who saw in the 
unskilled labour force savings in production costs. 
However, changes in technology increased the wage packet 
of workers. It was precisely the trend towards automated 
production that improved output, and for those willing to 
sacrifice 'interest' to economic rewards this was a trend for 
the better. The most poignant case of this can be recognised 
in the cam-o-matic operators. Despite finding their jobs 
boring and routine they were prepared to 'stick it out' in 
return for the highest take-home pay for manual work in the 
whole factory. 
The aspiration to perform interesting work was generally 
strong. Hence we find in the majority of the respondents a 
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more cautious approach towards automation and to machine 
working. 
One way to improve their economic situation was to speed 
up the process and use the wrong tooling. The use of 
'unofficial technologies' was widespread in the factory and 
must be . seen as an attempt 
by those involved to control the 
conditions of their employment. Despite much supervision the 
men were able to utilise the equipment to their advantage 
but were reluctant to push output too much and have the 
engineers put a new time on the job. 
Surprising as it may seem in the middle ranges of 
Blauner's scale of technical complexity, a high proportion of 
the men studied reported being able to introduce their own 
ideas on the job (only at the environmental control vehicle 
manufacturer do we find fractionally higher scores than those 
in CE). True, their ideas did not lead to improvement in 
method nor quality - something which was said to be difficult - 
but were of benefit to their economic interest. 
Even though the men were able to 'act' upon the 
production arrangements of the firm, they expressed 
dissatisfaction with the level of pay. Technology did have, 
then, a detrimental effect on their aspiration to obtain good 
economic rewards at work. 
b. Technology and Intrinsic Rewards 
In his 'Alien a, tion and Freedom', Blauner described the 
nature of work under what he called 'machine tending' 
technologies. Based on his study of the American textile 
industry the author proposed that the objective manufacturing 
conditions associated with this technology were not conducive 
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to 'freedom' and 'control'. Instead the standardised nature 
of its products, low-skill requirements and the highly 
mechanised character of the equipment involved, were all- 
powerful alienating factors. Machine-minders, says Blauner, 
also do their jobs individually (hence are isolated), under 
much pressure from supervisors and with no real opportunities 
for growth and development; all this reduced their involvement 
in work and enhanced feelings of meaninglessness and power- 
lessness. 
Yet membership in industrial communities (occupational 
groups, trade unions, the local community) could mediate the 
alienating tendencies of modern technology. Since most 
textile mills are situated in small isolated towns and villages 
where the family is the dominant institution, workers are not 
socially isolated and their powerlessness does not lead to the 
discontent common among other workers who also lack freedom 
and control. The textile workers' integration and loyalty 
to the company is based on their shared experience in a 
homogenous community and not on identification with a craft 
nor on functional interdependence in an industrial enterprise. 
Furthermore, the low aspirations of a 'traditional' labour 
force explain why these workers found 'objectively' 
unchallenging work interesting rather than monotonous. 
The objective conditions of work at the camshaft 
manufacturing firm investigated here certainly resemble those 
reported by Blauner for machine tending technologies. However, 
the attitudes expressed by the sample differed from those 
expressed by the textile workers even though the former were 
members of an industrial community too. 
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As was shown, the manufacture of camshafts does not 
require much skilled labour. The operators work individually 
(each on his own machine tool) to complete one stage in a 
highly sub-divided process and their activities are heavily 
supervised. 
In the case of CE, the 'alienating' tendencies of machine 
tending were furthered by two technological innovations. One 
was external to the firm consisting of highly sophisticated 
measuring devices, the other, a multi-tool system, was 
implemented on the shops. 
For the most part, jobs were not perceived to be essential 
to the success of the company nor as a source of personal 
achievement. Unlike the textile workers in Blauner's study, 
the men complained about the routine character of camshaft 
manufacture and expressed fears that increased technology 
would make matters worse. The men were well aware that from 
machine-operators they had become machine minders, and they 
resented it. 
In discussing the effect of technology over the mens' 
aspiration to work in a firm with a pleasant social atmosphere, 
I will consider the implications of their membership in an 
industrial community. For now it has been established that the 
men at CE disliked the activities involved in their work. In 
this sense, their attitudes are similar to those reported by 
socio-technical analysts (Fullan, Walker and others) for 
workers in large batch and mass production technologies. 
c. Technology, Ownership and Social Integration 
In his study of the character of work in different 
industries, Blauner acknowledges various criticisms of 
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technological determinism, most obviously the case of the impact 
of community settings on the attitudes and behaviour of textile 
workers. Although it can be argued that these qualifications 
failed to beoccomodated within his overall summary of a 
b-curve of alienation, Blauner raised an important issue which 
was fully developed in the work of 'action' analysts, most 
prominently by D. Lockwood, who emphasises the importance of 
locality and family as factors in the nature of the workers' 
association to his employer. 
The community situation of the workers interviewed at 
CE resembles in some important respects that of the American 
textile workers, and that identified by Lockwood as giving 
rise to a 'deferential' image of society. 
For the most part, the men were recruited from the same 
small isolated village and, as a consequence, it was common 
for fathers and sons, brothers and friends to work together. 
Seventy-five per cent of the men were born in families where 
the father was never employed in industry, but mostly in 
farming and they always lived and worked in the predominantly 
rural Counties of Essex, Sussex, Surrey and Hampshire. Most 
of them joined the company simply because it was 'local' and 
stated that what they liked the most about working for CE 
was having many friends there. The workers were union members 
but complained about them having become too powerful and 
political. 
Given this background, we could expect a high degree of 
normative integration and loyalty towards the company. 
Managers' and workers' accounts of social life in the firm 
prior to the American take-over point to the existence of good 
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relations between them, but a number of items in the 
interview schedule provided evidence that a sizeable majority 
of the operators were dissatisfied with the firm as an employer. 
First, manager-worker relations were poorly rated by the 
manual sample. Second, the company was perceived to have 
grown too big for good communications to take place. Third, 
the take-over, with its aftermath of redundancies in other 
divisions of the group, produced a feeling of job insecurity 
among the men. (This was the aspect they disliked the most 
about working for CE). Fourth, managers were not perceived 
to be 'authentic' leaders nor to be particularly good at 
planning and engineering skills. 
The community setting does not seem to have mediated, 
in this case, the detrimental consequences brought about by 
changes in ownership and technology. Not only did relations 
between managers and men become tense, but much conflict was 
generated between workers themselves. Lack of effective 
communications, job insecurity and more stringent supervision 
were important factors in the mens' changed definitions of 
their industrial situation. 
As in the case of the plastic coating concern (PC) 
discussed in Chapter Six , the benevolence, kindness and 
protection of employers was limited by how much room they had 
for manoeuvre. Unfavourable market situation, financial 
stress and bureaucratisation called for impersonal modes of 
control which impinged on the mens' expressed aspiration to 
participate in an 'integrated' social environment. 
d. Technology and Working Conditions 
The strategy of studying the impact of technology 
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through the definitions, interests andaepirations of those 
involved emphasised one aspect of modern work generally 
ignored in the social study of industry, namely that to a 
large extent, it takes place in the restricting environment 
of the factory. 
When asked whether they had any idea of what their jobs 
at CE would be like before they actually joined the company, 
the ex-farm workers in the sample answered in the negative 
and referred to the discomfort of being locked in and 
surrounded by noise and machines. This, they said, was the 
price they had to pay in order to get a better wage. The idea 
of the factory system as technology, taken for granted as it 
may be, played an important part in these mens' assessments 
of the quality of their job. 
Yet another aspect of technology not readily treated in 
the work of industrial sociologists is that of the quality 
of support systems, buildings and shop floor hygiene. 
However, as the wens' definitions of technology suggest, the 
quality of these factors, although not necessarily connected 
with a particular type of production arrangement, had a definite 
effect on the work experience of manual operators. 
Perhaps the most critical cases of this are to be found 
in my discussion of working conditions at the plastic coating 
concern (PC) and cement plant (BC), but the case of CE is 
also of interest in this respect. 
The men complained about the buildings being too old 
and the shops being full of dust and oil. Although the 
safety standards of the firm were highly rated, issues such as 
those discussed above always emerged in the joint committee 
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agenda, and in the mens' views nothing much was done to 
improve these conditions. 
Technology, in this wider formulation, had a detrimental 
effect on the mens' aspiration to enjoy good material 
conditions at work. 
2. Procedural Orientations 
As I have earlier implied, the community setting of the 
manual sample failed to mediate changes in the firm's 
ownership and technology. The data so far presented indicates 
that the men did not hold a 'deferential' image of society. 
Instead their attitudes resembled those identified by Lockwood 
for 'proletarian' workers. 
But despite their conflictual relations with management, 
workers were unfavourably disposed toward the union. Although 
93 per cent of the men were union members, we find that a 
high proportion of them joined in for the advantages of being 
represented on wages and conditions. Only three respondents 
in fact claimed to have become unionists out of principle. 
A likely explanation for this state of affairs is the 
lack of working class cultures, and trade union traditions 
and militancy in predominantly rural isolated areas. 
Overall the men did not have strong procedural 
orientations, and in one area at least, they were quite 
prepared to accept managers' 'definitions of the situation' 
at face value; namely their judgement on what technologies 
were best suited to the needs of the company. 
Although the majority of the men feared automation would 
do away with their jobs, they felt this outcome was inevitable. 
The introduction of labour saving technology (in the form of 
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the cam-o-matics) failed to alter their views that 
management had a business to run and should be left alone to 
run it. 
8. MASS PRODUCTION 
The company in question (which will be referred here as 
'RL') is engaged in the manufacture of cigarette lighters. The 
Parent company is American, based at Woodbridge, New Jersey. 
Before 1939 all 'RL' lighters were imported from the 
U. S. A. They were sold in Britain by a toy and fancy goods 
merchant who also established a small servicing shop in the 
Leatherhead area, a few miles south of London. The prospect 
of the Second World War drove the merchant to manufacture the 
lighters in Britain and so beat the supply cut-offs that were 
likely to occur as a result of the conflict. The project was 
halted by the war itself when most companies directed their 
efforts toward the production of military equipment. The 
servicing shop at Leatherhead started to manufacture incendiary 
bombs and small gun parts, an activity for which its experience 
in fuels and ignition proved considerable. 
By the end of the war the shop had developed into a 
sizeable unit with some two hundred mechanics being employed. 
Immediately after the war the machinery was converted to lighter 
production and before Christmas 1945 the first units were 
coming off the line. In 1946, production was at the rate of 
3,000 lighters a week and by 1949 two million units had been 
made. Factories were opened in other regions of Britain for 
bottling fuels and flint manufacture. To cope with increasing 
demand the company re-modernised its works at Leatherhead in 
1952. This factory, the one to occupy us here, covers some 
240,000 sq. ft. of floor space and turns out more than half the 
lighters sold in Britain. 
In order to diversify production, IRL' entered the elec- 
trical field in 1954. The company bought, from a leading 
336 
German electrical concern, the manufacture and selling rights 
of an electric razor. From there 'RL' moved to produce a range 
that includes four razors, three hair dryers, an electric can 
opener and various kitchen appliances. 
The Leatherhead site manufactures cigarette lighters 
exclusively and employs 1200 people. Of these, 800 are direct 
production operatives, 200 are indirect workers (mainly labour- 
ers, cleaners and drivers) and 200 perform administrative, 
technical (R & D) and clerical tasks. 
Although 'RL's' manufacturing methods do not include the 
use of conveyor belts (only limited use is made of them), pro- 
duction takes place in line. The workers sit at benches along 
which the lighters are assembled through a number of minute 
operations that follow a strict unchanging pattern. The oper- 
ations include the fitting of the lighter shells, the assembly 
of the valve system, the assembly of the ignition (action) 
system, the setting of the flame level, final assembly, and 
testing (both of the mechanism itself and of leakages). A 
small press-shop provides the shells and sub-assemblies, but 
flints and other accessories are manufactured by a sister 
division in the north of England. After these operations are 
completed, the lighters go into the polishing shop where the 
casts are cleaned and made ready for plating. Finally, the 
units go into the craftsmen area where letters, emblems and 
other designs are engraved on them. 
The equipment used in manufacture is diverse; presses 
for the metal castings, small tools and hands for actual assembly 
and testing, lathes for polishing, electrolitic tin-plating 
plant, and engraving tools. It is worth noting that a conveyor 
belt was used by the company in the past to shift the units in 
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between assembly stations. The system remains today and con- 
sists of aerial tracks along which trays -. used to transport 
units and parts all around the shop (very much like a miniature 
cable car installation). For reasons that will be examined 
later, the conveyor is no longer in use, except those parts 
moving the shells through the soldering plant and other parts 
requiring little manual assembly. The method of work has re- 
mained, nevertheless, almost intact. The same benches, oper- 
ations and tools are involved, with the difference that the 
trays are pushed by hand when each operation is finished. Under 
this system trays can accumulate at any particular station and 
it is up to the men (the company runs a piece rate system of 
payment) to stand up, look for work and return to the bench. 
Usually, though, the flow of units and parts is regular enough 
to allow for continued work. 
The level of training needed to undertake the assembly of 
the lighters is low indeed. The new recruits are given a four 
week on-the-job training period in which they learn the nature 
of the operations involved. If the recruits can complete a 
pre-determined number of units after training, they stay. From 
there onwards, practice allows the operator to increase the 
speed of assembly and earn bigger bonus. 
Formal training is limited to those recruits who wish to 
undertake engineering and engraving activities. During the 
first year the apprentices learn to read technical drawings, 
work to stated tolerances and to operate a variety of machine- 
tools. Once this is accomplished, the trainee takes an exam- 
ination and, if succesful, receives a certificate from the City 
& Guilds of London Institute. After this, there follows a 
period of eighteen months on a tour of different departments 
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within the company. Then the trainees are moved into their 
permanent department for final objective instruction. 
Jobs for which no training at all is needed include 
cleaning the lighters, leak testing, packaging and general 
labouring; these constitute the bottom grades of the skill 
structure. 
The company has used computers since 1963. These play 
a central role in 'RLs' business activities; dealing with 
payroll, stock control, invoicing, etc. Computers are not 
used in production nor in design. 
The company's in-plant environment is generally quiet 
(except in the press-shop) and clean (except the polishing 
shop) with rows of long benches where the operators complete 
the assembly of the lighters following a strict pattern of 
work. The oit-plant environment is pleasant. The shops are 
located in the outskirts of Leatherhead and are surrounded by 
open fields. 
MANAGERIAL PERCEPTIONS 
Two managers were interviewed at IRL', namely the person- 
nel manager and the production manager. 
The Company Described 
Both managers defined the company in terms of its type of 
ownership. The personnel manager (also industrial relations 
officer for the whole group) said in this connection: "We are 
an American company subject to the parent company policies. It 
is the case that Americans don't always understand the British 
way of doing things and this causes problems". Similarly, the 
production manager expressed the view that American businessmen 
did not proceed with the same caution as their British counterparts, 
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They expect, he said, "decisions to be implemented fast and 
people to be very flexible to adapt to them". 
Among the most noticiable pressures deriving from the 
American ownership was, the managers tell us, that of constantly 
trying to 'streamline' the work force through the implementation 
of new methods of assembly which might increase productivity. 
This, it was said, produced strains between management and unions, 
for the latter was quite concerned with maintaining present levels 
of employment. 
The Company's Technology Described. 
The managers described the technology of the company as 
'hand work mass assembly with low levels of automation'. The 
nature of the manual operations (easy but laborious), the 
production manager explained, had not allowed higher automation 
in assembly. Cash shortages proved also detrimental to the 
establishment of a 'capital intensive' industry. Too much 
labour was needed, the argument ran, to turn 'massive' quantities 
of lighters. Given a relatively unchanged machine technology, 
the only way to obtain a higher output was, according to the 
personnel manager, to ask the operators to accept a lower piece 
rate; this of course caused problems with the men as we will see 
later. 
The most dynamic area of technical innovation, both 
managers said, was that of research and development (R & D). 
The company possessed an experimental shop for building and 
testing new designs. By innovating, the managenshoped to compete 
in a hard market, and to develop new ignition systems for 
increased product reliability. 
The most sophisticated piece of equipment at 'RL' was, in 
the managers' opinion, the multi-fill plant where gas is canned 
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to be used as lighter fuel. The plant is housed separately 
and four men control production; one feeds the canisters at 
one end of the conveyor and the other three pack them at the 
other. The system transports the canisters, fills them and 
secures the valves on top, all by itself. According to the 
production manager, the labour required to carry out these 
operations before the multi-fill was installed was 25 men. 
The production manager also related how the conveyors 
used in the assembly area came to a stop: "The trays used to 
travel around on the line. Each tray carried 25 assemblies. 
The line would stop and the men were expected to work on the 
units, replace them in the tray and wait for the next batch 
which came along in a pre-determined lapse of time. The 
problem was that not everyone worked the same and the line 
looked like a congested cable car; it was chaotic. Men 
complained about not receiving enough assemblies from other 
stations; it had to stop. Now the trays do not run on the 
line. They pile up and the operators themselves push them 
around". 
Training, Skills and the Running of Technology 
Managers perceived the level of üaining of the work force 
to be very low. The manual operations involved in the assembly 
of the lighters were perceived not only to be lacking in skill 
but to have remained unchanged in nature over time. 
The personnel manager said: "Skills haven't changed very 
much. There is still a lot of press work and although the 
presses have been up-dated, the operations remain the same; 
just feed the strip in, it bangs away and chucks it out. The 
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hand assembly of the units requires nothing more than good eye- 
sight and perserverance to stick all those bits and pieces and 
goodness knows what else. It's very laborious, almost . soul- 
destroying. Its repetition work and one tries to make it less 
so with new aids. Skills have remained unchanged. Polishing 
is a very high skill, the same as plating and engraving; they 
are the top category of production workers. " 
A grading scheme was introduced due to trade union 
pressure. The same manager said that deciding on the top and 
bottom grades was easy, but things became complicated at the 
middle ranges. Many jobs there, mostly assembly, were compar- 
able in skill, and so grading had to proceed taking into account 
the 'snags' involved in the job" whether it was a heavy job or 
a dirty job", and also the versatility of the operator in doing 
a number of tasks. Eight grades were drawn with twentyfour 
progressions between them. 
Technology and the Life of the Company 
According to the managers, the factor most able affect 
the life of the company was being American-owned. Having to 
work to the expectations of the holding company, as we have 
already seen, proved stressful. 
Technological issues were not perceived to have much 
affected the tasks of the administration. Since the operations 
and knowledge technology of the compnay had remained almost 
unchanged for a long period of time, perceptions about their 
impact on the skill structure and other administrative dimensions 
of the firm were, as the managers put it, very difficult. How- 
ever there was an area in which managers were prepared to duel. 
This was whether the technology employed by the company influ- 
enced the quality of social relations with the workers. 
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One manager based his account on his experience in various 
factories within the 'RL' group. According to him, technology 
could not explain the quality of industrial relations of a firm: 
"We have here a system of work which is highly repetitious, we 
produce in mass. Manager-worker relations are good on the whole, 
showing that what matters is to earn their respect (the workers). 
Once you do that, it's all right. We don't need to write anything 
down, I mean if they come to see me and we make an agreement we 
don't necessarily have to put it all in writing and signed and 
all that, off they go and that's that. It takes two to make 
industrial relations, work together, you mustn't look down on 
people, you've got to understand the work force, talk to them. 
There I have the advantage of coming from the shop-floor. EveRy 
one that works for 'RL' is 'RL'. We don't try to score points 
of each other, we are safety conscious and organize social 
activities and good welfare. We have a good personnel dept. for 
understanding people. If we have trouble, at the end of the day 
we don't bear grudges. Even the same night if I was down the 
club house and I might have a good row with some guys, we would 
have a drink and that's that". 
It is clear from this account that good industrial rela- 
tions at 'RL' were seen to depend on fair communications between 
managers and men. The 'Skill' of being able to understand people, 
the manager said, had helped him deal with difficult situations in 
other sites: "Here in the south ('RL' works at Leatherhead and 
Isle of Wight) we seem to be able to build up a better sort of 
relationship with employees. We have built up a certain amount 
of trust and respect for each other. In the north east (works 
at Newcastle, Ndrthumberland and West Chirton) attitudes are very 
different. They are more militant, take action more quickly 
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instead of sitting around the table. When I was appointed head 
of Industrial Relations for the group I went on a trip to our 
factories in the north. We make electrical goods up there, 
hair dryers and other things. Relations had been bad for a 
number of years. We had a strike for 26 weeks and our managers 
took the view that the men should go back to work, that they 
weren't getting any more money, that they could stay out as 
long as they wanted, in other words, a couldn't-care-less 
attitude. You therefore had two factions determined to stick 
it out, as it were. They weren't to give in. The men went 
back to work very bitter for years and years; relations were 
very low. Then I came and got involved determined to get to 
the bottom of what it was all about. I spent a couple of weeks 
there, talked to everybody in the factory, showed a feeling of 
concern, some give and take, and things have been much. better 
since". 
We have seen up to now how managers at 'RL' defined the 
company and its technology, and how they explained the main- 
tenance of good industrial relations at the factory. 
Next I turn my attention to the ways in which the workers 
interviewed there thought of these issues. 
Technological Perspectives of the Company 
Since the stopping of the moving line, few attempts 
have been made to mechanize or automate the production process 
at 'RL'. Perhaps the most notable exception to this has been the 
introduction of more sophisticated jigs on the presses, reducing 
somewhat the number of cutting operations previously required. 
This change, also reduced the number of the assembly and solder- 
ing operations involved in manufacture. 
-According to the production manager, frequent changes at 
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board level and three years of financial instability had made 
it difficult to invest in new technology. The company, he said, 
does not have any concrete plans for the implementation of new 
equipment, but does expect to 'benefit' from technological 
changes some time in the future. 
WORKERS' PERCEPTIONS 
Nineteen workers were interviewed at 'RL'; most of them 
had worked for the company between five and twenty-four years. 
Thirteen of the men had had previous experience of work; eight 
in non-industrial occupations (mostly shop assistants, shoe 
repairers, and other services) and five in industry (press work, 
mechanical engineering, and assembly). Six of the respondents 
joined the company on leaving school. 
As to their reasons for joining the company, most of the 
men (63%) said they had done so in order to get a good wage. 
Those who had no previous experience of work stated that it 
would be difficult to find jobs in the Leatherhead area that 
would pay as much as at 'RL'. One of them explained: "I came 
here because of the money problem. No other company around 
here would pay you more, basically the money". The men who had 
previous experience decided to join the company to improve on 
their wages: "It was a question of money really. There is 
better money here than working for the G. P. O. ". 
For some of the operators the quest for better money 
implied going, for the first time, into the factory. The 
experience of factory work was highly disliked, as we can 
appreciate in the following quotations: "I enjoyed the tele- 
phones better because you were out a lot. That's what I. dis- 
like about the factory, you are just sitting there all day. 
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I am here for the money, nothing else". "I never worked in a 
factory before, it was an entirely different environment to me. 
At first I was unsure but then you get to understand the job 
and I adjusted myself". "I never worked in a factory before, 
it was a gamble. I used to feel depressed, indoors all the 
time. Sitting down gave me backaches, you know in the same 
position all the time. Then your body adjusts to working flat 
out for your bonus". And finally: "Factory work came as a shock 
to me. It's much bigger than I imagined. The whole system of 
work is more organized than I thought it would be. You have to 
gear yourself to it: times, rules, supervision, ' its really 
awkward". 
Fifty three per cent of the respondents stated that they 
had an idea about what work would be like at 'RL' before joining 
the company. All of them had heard from friends and relatives 
that the wages were good and were encouraged to seek work there. 
Various cases were recorded in which applicants had tried to join 
the company and, on failing, applied over and over until they were 
recruited. One of these men said: "I had some friends here who 
told me there was good money to be made so I came and after try- 
ing a few times got in. I have been satisfied with the work". 
The high wages offered was the factor most liked by the 
men about working for the company. (Table 5.1). 
FACTOR 
Good wage 10 53 
Friends at work 5 26 
Good M-W relations 4 21 
TOTAL 19 100 
TABLE 5.1 Best Liked Factors about Working for Company 8L. 
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Although most of the respondents valued the company 
primarily as a source of good income, there were those who 
valued the opportunity to participate in an integrated social 
environment. (This will become more evident as I continue 
with my presentation). 
Formal Training, Skills and the Running of Technology 
The interviews revealed that the operators at 'RL' per- 
ceived their jobs as being too simple to require many'brains'. 
What really mattered it was said, was how fast the operator 
could adapt to the task and how fast he could perform it: 
"Training consists of three to four weeks after which you go on 
bonus and gradually build speed. The job is easy"; "When I 
joined the company they told me they were going to give me four 
weeks' training but the job was so easy I learned it in no time", 
"You don't need any training school for this job. You just go 
into the shop, if you pick it up, it clicks with you, you go on 
from there. The jobs are not complicated. Its a matter of 
practice, to do them faster and faster till you get your bonus. 
Some of the jobs you can . go straight in and do them". 
As to the level of formal training, only one of the 
respondents had completed an apprenticeship (machining); one 
other started an apprenticeship but gave up and a third man 
was training at 'RL' to become a technician. 
The simplicity of the assembly tasks is further revealed 
in the fact that the men were asked to do more than one job, 
depending on where 'hands were more needed'. All of the oper- 
ators stated that they had worked on the majority of the assembly 
stages along the line, but expressed a preference for the jobs 
they were most used to. Staying in the same job meant a much 
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better chance to make the bonus. The operators found all of 
the assembly tasks equally uninteresting and we do not find 
among them the desire to change permanently to other jobs. 
When asked whether there were any other jobs within the company 
they would prefer doing to their own, the men (85%) said they 
would rather stay put, make their bonus and remain with their 
friends. Some of the more skilled jobs (polishing for instance) 
were disliked for they were 'dirty jobs' involving the use of 
acids and other offensive substances. 
Definitions of the Company 
Despite the mens' dislike of the work tasks, there was 
a tendency to describe the company favourably. 
FACTOR n% 
Positive Social Relations 15 79 
Negative Social Relations 3 16 
Negative Working Conditions 15 
TOTAL 19 100 
TABLE 2.2 Definitions of the Company. RL. 
Table 5.2 provides a classification of the factors 
used to describe the company. In the majority (7901o) the 
respondents defined it as one that enjoys good social 
relations, where the employee is well treated and looked 
after. As one man put it: "This is a good firm to work 
for. I think they look after the workers. If you get any 
bother you go and talk to them and they sort it out for 
you . You can always find someone to talk to". Another man 
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said: "The company is all right, there is a friendly 
atmosphere" and finally: "This is a quite fair company. 
General treatment is good, I am very satisfied. The people 
I work witharevery nice and I've got no complaints about 
management. If I have had problems they have always been 
sorted out". 
A smaller group of men (16%) described the factory 
saying it was a 'multinational' with a bad social 
atmosphere. The remaining man in the sample described the 
company in terms of the negative material conditions it 
offered: too cold during the winter and too hot during 
summer. The man said: "This is a company without 
ventilation at all. There is only about four windows up 
in the roof. I understand there mustn't be draughts because 
there are a lot of flames going and you couldn't get an 
accurate flame level on the lighters, but they could improve 
other areas". 
According to the respondents (470/o of them), the factor 
most able to affect the life of the company was the 'nature 
of its product'. It was said that as long as the lighters 
sold well, morale remained high, there was a good working 
relationship and "everybody was happy with plenty of work 
to do". It was mentioned that judging by the low quality 
of new models, future sales might not be very good. There 
were complaints about new products being unreliable and 
fears expressed about the possible outcome (redundancies) 
of this situation. As to the reasons for the lighters' 
unreliability, it was said that the prototype shop did not 
give enough thought to new designs: "The engineers are not 
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good. They take a long time to design and perfect a lighter. 
Innovations should be sold as quickly as possible but there 
are so many snags to it, they don't". A flame setter said 
in this connection: "The management don't have a clue of 
what's happening in the shops. They ask you to do things 
that couldn't be done. There is bad planning like they want 
you to set the flame turning it down to one eight of an inch 
and then test it fifteen times up and down. According to 
the management that's how it should be done and that was the 
end of it. We did that for four months and were getting 
about 30% lighters rejected. They had to take them back to 
the beginning of the line, strip them and rebuild them all 
over again. We said the flame should be set for half an 
inch because the valve is a bit tight, if you pull the string 
that regulates the pass of gas too much the mechanism breaks 
down. It took them all that time to get the message". There 
were complaints also about the components not being up to 
standard (the action wheels were found to be out of size 
making it difficult to fit them) and about new lighters 
being technically inferior to the old ones: "The old 
lighters were much better, now it's all a matter of costs. 
The lighters have to look right and that costs money to the 
detriment of reliability. To make them '100'ßo reliable costs 
too much. They have some good ideas but the designs could 
be better if money wasn't a factor. I don't think the new 
units will sell as good as the old". Despite these problems, 
most of the men interviewed at RL (58%), stated that their 
jobs were 'fairly secure' and another group representing 
twenty one per cent of the sample expressed the view that 
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their jobs were 'very secure'. It was mentioned that the 
company had enough orders to keep the shops busy, specially 
since managers decided to re-introduce some older models 
that had proved very successful in their time: "I have always 
felt very secure here; the lighters are well known and the 
cheaper models, the ones we sell by the thousands, are the 
better ones. We have gone back to a model we were doing a 
few years back which was a very good seller and at the moment 
there seems to be a good market for it. It's basically the 
same unit but they have streamlined it a bit... ". Only a 
small group of men (21%) considered that their jobs were 
'rather insecure'. One of them said: "I think there is not 
much of a future here with all the people that smoke giving 
it up". None of the respondents was of the opinion that their 
jobs were 'very insecure'. 
A smaller group of workers C37'/) stated that the factor 
most able to affect the life of the organisation was its 
'size'. According to most of them the company was of a 
good size: small enough to remain 'personal' and big enough 
to make friends. The interviews uncovered a great deal of 
informal social activity among the operators. They had many 
friends at work, usually the same friends they met in the town 
(particularly in the pubs). Some of the men stated that they 
would be very reluctant to leave the company because of the 
friends they had made there. One of such men said: "This 
job is all right for having friends. The social side is 
good, you make friends very quickly. I still keep in touch 
with the blokes I worked with in other shops, you get on 
with most people". A second man said: "I enjoy coming to 
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work, specially the company. I'll be reluctant to leave and 
find work somewhere else. I like it because of the people, 
they are nice to work with". 
The remaining 16% of the sample expressed the view that 
'trade union activity' was the factor most affecting life 
within the company. They did not think it right that the 
unions should be making ever-increasing demands (higher wages, 
more holidays among others) upon the company. The firm 
was perceived to be going 'downhill' and so every step should 
be taken to insure its survival through cooperation with 
management. 
Definitions of the Company's Technology 
Sixty three per cent of the sample defined the 
technology of the company as 'out-dated' (out-of-date, old, 
inefficient). It was felt that the equipment was old and that 
it broke down quite frequently (especially at the press- 
shop). 
A smaller group of men (16%) defined the company's 
technology as 'up to date'. They expressed the view that, 
although the equipment was old, it did what was required. 
They mentioned that there were not many machines in the 
factory, that the equipment consisted mostly of small hand 
tools. A flame setter said when referring to this: "I don't 
get to see much of the technology. I just see a lighter, 
set the flame and that's that. The equipment consists of a 
few hand tools and a plastic box so that if the lighter goes 
up in flames it won't go any further from there. I can't 
see any other way to do the job really". 
A further 11% of the respondents described the 
352 
technology of RL as 'safe'. According to these men, the 
equipment was not hazardous in any real sense; especially 
since there were not that many machines but mainly small 
tools. The remaining men (11%) expressed ignorance of the 
company's technology. They said that being stuck to a bench 
made it difficult to have an idea of such issues. One of 
them said: "The technology ?I wouldn't know much about 
that. I have been here ten years, they never showed me 
around this factory. You are asked to do a job, you do it. 
We do nearly all of the jobs in assembly but I couldn't tell 
you about what is going on in other shops". 
The Impact of Technology and Technological Change 
The consequences of working with 'outdated' equipment 
can be appreciated in the following quotations: "Most of 
the equipment is old fashioned. The job could be better if 
the tools were up to date. They (the management) keep 
repairing it instead of replacing the lot. At the end of 
it we lose time because we are working on bonus and lose 
money. They too lose money because we are working for them". 
A flame setter: "The tools are out of date. A machine puts 
the valves in the shell and uses compressed air to turn the 
screw, that tends to go wrong, it is inefficient, they need 
new tools for that job". A machine operator: "Machines are 
very old. They could improve them a lot. Take my own shop, 
the machines in there are too old to be used really. Some 
of them have absolutely had it, you know, break down a lot. 
They are not used half the time. New machines are easier to 
operate than the old stuff. The technology is a bit backward, 
too many air tools, not enough automatics". Finally a pre- 
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setter: "I am not quite happy with"it.. (the technology). 
Management don't seem to spend enough on it. The machinery 
keeps breaking, we have some good orders and we can't produce 
because the machinery, is old. You have to stop work every 
now and again for repairs, a real waste, we could be doing 
a lot better than what we are doing now. If you include 
working conditions, the technology is really obsolete, we 
should have a much better air-conditioning system". 
The impact of technological change at RL has to be 
studied, bearing in mind the low rate of change typical of 
the firm. Workers felt that there had not been many technical 
innovations and that some of the changes did not affect the 
nature of work. Among these innovations was the switch from 
liquid to gas fuels, and the development of new models and 
designs. A service man narrated: "We started on petrol 
lighters, now it's all gas, that hasn't made much difference 
on the job. A lighter is a lighter, perhaps it is a bit 
more cleaner now. " 
Other changes included the adoption of a faster technique 
for soldering. The lighters are soldered as a mechanical belt 
drives them along the oven melting the wiring and flux. This 
reduced the number of assembly operations and reduced the time 
needed for cleaning (the workers perceived this system to 
be quicker and more efficient). 
Perhaps the most important change of all consisted in 
abandoning the conveyor belt installation which originally 
transported the components between assembly stations. The 
interviews uncovered the workers' resistance to that system 
and it becomes interesting to know their reasons for this. 
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The account of an assembler reflects well one position: 
"We prefer to work individually, not with an automatic line. 
That way there is a chance to do your best. With the line 
there was the problem of temperament and different speeds. 
If someone went too slow you couldn't take home as much. 
I didn't like it when I was on the line, all that people 
going at once. I could make some 5000 pieces and the other 
blokes did 4000, your effort was lost. They (the management) 
expect everyone to pick the speed up in the same period of 
time, but it doesn't work like that". There were those who 
disliked the line on account of it travelling too fast: 
"I started here and after some instruction they put me on 
the line, the bloody thing! You were expected to keep up 
with it but the trays piled up and the whole thing had to be 
stopped. I like it better now, you turn to your ability and 
nobody complains about it". All the men interviewed did in 
fact prefer the present method of work to the old. 
As to the workers' demands for new equipment and plant, 
they wanted to see some up-dated presses brought into the 
machine shop, and safety blankets for flame setters. Since 
lighter assembly does not require much equipment, they could 
not envisage radical changes in machinery. They did express, 
however, concern for the quality of the company's designs. 
The improvement of RL's product quality constituted, according 
to the respondents, the most important change needed to make 
the company better (53/o: of the sample answered in these 
terms). One of the assemblers said: "There should be more 
quality control, the work should be improved a bit. Some of 
the components give you a headache just to look at, it's 
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lack of design", another worker: "Change for the better ? 
The product should be improved. There are things we see 
ourselves but probably they are designed like that in the 
first place. It's not our responsibility so everything 
remains the same". 
The production equipment was not perceived to be 
particularly hazardous and the men reported that they had 
not suffered, or seen, any accidents to 'shout about'. 
The safety arrangements of the company were highly rated by 
the sample (47% of the men rated them as 'very good', 42% 
as 'good' and 11% as 'fair'. None of the respondents thought 
safety arrangements were 'not good'), and it was mentioned 
that RL had won various awards in that field. Even the flame 
setters, who were exposed to the sporadic explosion of the 
lighters, rated safety approvingly: "The lighters blow up 
in batches. They may have too much gas in them or the valves 
may be faulty. You have a protective screen in front of you 
so that you don't get burnt or hit. Our hands are used to 
the heat, they don't burn easily. I would say the safety 
arrangements here are good". 
The Nature of the Work-tasks 
Before examining the mens' perceptions about their 
participation and role in RL's production process, it becomes 
necessary to explain in more detail the nature of the tasks 
performed by them. 
Thirteen of the men (68%) are assemblers. They sit at 
a bench, complete one minute operation, and pass the units to 
the next operators waiting along the line. The assembly 
itself consists in fitting the lighters' valves, the top 
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action, the gas tank, the batteries, and other components. 
As to the equipment required for such operations, it's mainly 
small hand tools and some operations are performed making use 
of the fingers only. The time required to complete each 
operation ranges between 40 seconds and 1: 30 minutes. Flame 
setting is by far the longest operation, taking up to three 
minutes to accomplish. 
Three of the respondents are press operators 
They work in the machine shop and their job consists in 
cutting the lighters' shells and other internal sub assemblies. 
The operations include feeding the machines and switching them 
on and off; stoppages and jig changes are dealt with by 
machine setters. The men carry out some four thousand cuttings 
a day. 
Two of the men (11%) work in the service department 
where they maintain and repair those lighters still under 
guarantee. The men dismantle the units, check all the systems, 
and proceed to fix them. The time needed to complete the 
service varies markedly with the nature of the fault, but 
it can take up to forty minutes to put a lighter right. 
The remaining man in the sample work in the 
multifill plant where the fuel canisters are filled with gas. 
His work consists in feeding the line with empty containers 
and checking that the equipment runs efficiently. 
Most of the men interviewed found their jobs boring 
and routine. Seventy-nine per cent of them did not, for 
instance, derive a feeling of achievement from the job. It 
was mentioned that the operations were too simple and demanded 
no skills. One of the assemblers said, when referring to. 
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this: "This job is not complicated, only a bit difficult 
in the beginning, but then you manage to overcome the snags. 
In time it gets very boring, it's like that with factory 
work". And another: "We don't see the end product, you only 
do the bits that go to make up the lighter. I don't know the 
names of all the components we use, just pick the bits put 
them in the frame and make them go. There is no achievement 
in this, it's just work". And finally: "This job is making 
400 lighters a day, being able to do it, and knowing you can 
do it again tomorrow". 
The service men were the only ones deriving a feeling 
of achievement from their work. They felt proud of being 
able to repair the units, something which, in their view, 
required a thorough knowledge of their mechanical and ignition 
systems. 
The men also expressed the view that their jobs were 
not essential to the success of the company. 
RATING nL 
ESSENTIAL 5 26 
NOT ESSENTIAL 14 74 
TOTAL 19 100 
TABLE 5.3. Assessment of job for the success of the Compan., y. RL. 
As Table 5.3 shows 74% of the men felt their performance 
did not contribute in any way towards the success of the firm. 
A press worker said: "My job is not essential, you feed the 
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strip with your hands and your foot steps on a pedal which 
brings the press down. It doesn't make any difference who 
does the job, anybody could do it". Again the service men 
valued their jobs more than others in the company. They 
described them as being essential to the success of the company 
for the skills and experience involved in the repair operations. 
The interviews revealed that the majority of the men 
(8k%) could 'never' introduce their own ideas on the job. 
The operations and the order they followed were perceived 
to be set, with no opportunity for the operator to exercise 
his discretion. In the words of an assembler: "There is no 
chance to improve on the job. The pieces are there and all 
you have to do is put them together. You follow the same 
pattern over and over". A second assembler said: "There 
used to be a suggestion box but even that was put down. The 
job is pure monotony, you do your own little bit and you are 
finished". 
The working methods and instructions issued by the 
company affected also the service mens' chances of 
introducing their own ideas on the job. According to them, 
repairs took on a familiar pattern: dismantling in the 
preconceived manner, with not much variation to speak of. 
Despite this, there was more discretion to be exercised than 
in assembling. The two men in servicing stated, then, being 
able to introduce their own ideas 'sometimes' only. 
Although the respondents stated that they preferred to 
work with their hands and small tools (as opposed to machine 
tools and automatic equipment), and they did, the manual 
operations involved failed to provide them with the feeling 
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of craftsmanship typically associated with these types of 
equipment. The jobs were perceived to be monotonous and, 
for some, an endurance test: "The job is simple enough but 
you have to stick it out and conquer it. It's a challenge 
to come to a place like this, sit there bored stiff and earn 
your money. Some people come in, do it for a few da s and 
leave thinking God I can't do this". 
The majority of the men (84%) thought that their chances 
for promotion were 'not good'. It was felt that there were 
not enough positions to be promoted to. In the words of an 
assembler: "There is no ladder to go up. You start at the 
bottom and you stay at the bottom. Some people stay here 
for 30 years and leave doing the same. I wouldn't want my 
children coming out of school and get stuck in a bench in a 
line all doing the same thing. You can't become a manager 
here, you have to be on the know, you've got to be saucy. 
I don't know how you come to be a manager in this place". 
The interviews revealed, however, that there was not 
much interest in obtaining promotion; the men preferred to 
stay on their jobs. One of the assemblers said, when 
commenting on this: "Promotion ?I am not very interested, 
to tell you the truth". And another: "I never tried to get 
promoted, I am not very interested", and finally a flame 
setter: "I am not interested in promotion, I am quite 
content as I am". The men preferred to stay with their 
friends in the shops and to stick to the jobs they knew well. 
As to the factor most likely to facilitate promotion, 
the respondents (47% of them) proposed 'getting on with the 
bosses'. A smaller group (26%) thought that the best way to 
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get promoted was by 'getting on with the bosses' together with 
doing a job of high quality. Twenty-six per cent of the men said 
what really counted in order to get promoted was the quality of 
the job only, whereas just one worker thought the length of stay 
with the company was the most important consideration to be taken 
into account for promotion. 
Trade Union Membership, Images of Society and the Negotiation 
of Technology 
We turn now to the samples' perceptions of the role of trade 
unions in negotiations over technology. Before this is done some 
consideration must be given to the mens' social background, 
attitudes towards the management of the firm and trade unions. 
Sixty-three per cent of the respondents come from families 
where the father was employed in industry, and about half the 
wens' own families had experienced geographical mobility. Of 
these, the majority come from the Greater London Area (specif- 
ically Croydon) and signed employment contracts with RL before 
actually moving into Leatherhead and adjoining towns. Table 4 
below shows the mens' region of upbringing. 
REGION °o 
GREATER LONDON 10 53 
SURREY 6 32 
ESSEX 2 11 
HANTS 15 
TOTAL 19 100.00 
TABLE 24 Region of Upbringing. RL. 
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All of the respondents belonged to the TGWU (there is 
a closed-shop arrangement in the factory) and one of them is 
the shop steward representative for safety. The men stated 
that they joined the union not because of the closed-shop 
but of free will. It was felt that union membership was good 
in case of accident and for job security: "My father always 
belonged to unions and he told me years ago that whatever I 
did, I should join a union, that they would help me out and 
that". "This is a closed-shop but I wanted to join just the 
same, if it wasn't for them we wouldn't have the money or the 
holidays we get now". "I wouldn't want to work in a non- 
unionised company. I like jobs to be secure, and protection 
from accidents". These quotations are representative of the 
men's answers but they must not mislead us into thinking that 
the union at RL had the unrelenting support of its members, 
nor that the men were union militants. There were complaints 
about the union's greed in respects of money, and about the 
'political' activities of unions up and down the country. 
An assembler said: "The union is a good thing but sometimes 
I think they take things too far. I don't always agree with 
the union". A second assembler: "Nothing is perfect but I 
think we are better with a union than without one. Unions 
are creating nothing but problems up and down the country. 
I hope that never comes here". 
For the most part, the men did not attend union meetings 
unless they were held in the shop-floor and, even there, the 
shop steward reported, attendance was poor. The general 
attitude towards union meetings can be appreciated in the 
following quotation: "When the bell goes we drop the tools 
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in the shop and we are gone..... ". 
Attitudes towards management were favourable on the whole; 
this can be appreciated in Table 5.5 below. 
RATING n% 
VERY GOOD 5 26 
GOOD 
FAIR 
10 53 
4 21 
NOT GOOD -- 
TOTAL 19 100.00 
TABLE 5.5. Assessment of relationship with Managers. RL. 
The men referred to management's friendly manner and 
to their concern for the workmen's well-being. The shop 
steward was among those who rated management-worker relations 
as 'good'. He said: "Relations are good, they communicate 
with us, there's no problem there. They respect you and 
don't talk you down. We only walked out once in seven years, 
that was for higher pay. Now disputes get sorted out without 
industrial action". 
The interviews revealed, however, an area in which 
relations with management were not as forthcoming. Most of 
the men complained about Managers not passing on enough 
information on the use of equipment and tools; something 
which added to the problems of working on the line. This lack 
of information was highly resented by the press operators who 
felt it could lead to serious accidents. As one operator 
put it: "They should have someone in there to explain the 
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hazards to the new blokes coming in, so that they realise 
what could happen. People come in here and they haven't got 
a clue about the materials or the oils, they don't really 
know what is involved. If I went and told them they would 
go and laugh; they would say you bloody dopey it couldn't 
happen to me, but it could. Before you realise it you may 
have lost a finger". Sixty-three per cent of the men stated 
that they were 'not informed at all' on technical issues, 
and the remaining 37% stated that they were 'not well 
informed'. Not a single man thought he was 'well informed' 
on technical issues. 
The men also complained about lack of information on 
the running and state of the business. To quote from one 
conversation: "I think they keep too much to themselves. 
They do things that you don't know about till they happen. 
Once the work was slack in the shops and the union found out 
they were sending some of the work to Japan and other places 
where the rates were cheaper. The union had to put a stop 
to it. They don't go out of their way to tell you anything, 
if it happens it happens. We are not well informed". 
The samples' attitudes towards management and the trade 
unions (which we have already examined), are those typically 
associated with the 'deferential' model of images of society. 
This becomes more evident when we take into account the mens' 
views on the role of organised labour in the negotiation of 
technological issues. Only two men (11% of the sample) 
were of the opinion that trade unions should decide with 
management the technologies to be implemented in the factory. 
To paraphrase the comments of one of them: "Trade unions 
364 
have a role to play when it comes to bringing something new 
in. We don't have a say as such in what type of equipment 
they get, but if a press is coming in we make sure it is 
guarded and safe before anybody uses it; it's got to be checked. 
We should have a bigger say when new technology is concerned". 
The largest proportion of respondents (47'x) said that unions 
should not get involved in such negotiations and based their 
argument on the 'fact' that managers are in a much better 
position than workers to know about technology and its 
implementation. One of these men said: "The management is 
best trained to go for the best type of equipment, if the 
company can afford it, there is nothing we can do about it. 
The union wouldn't know a thing any way... ". These men 
expressed the view that managers should be left to run the 
company as they saw fit and should have the right to implement 
whatever innovations they considered necessary in order to 
improve production aü raise efficiency. As one of them put 
it: "There has been a lot of opposition to technology from 
the unions in the country but nobody can tell managers not to 
have a machine in the shop, they would shut the place down 
and there wouldn't be work for anybody". Another man: "The 
bosses are here to make money, so if a machine can do the 
work of five people why should they keep them ? They save 
five wages". The remaining 42% of men in the sample were of 
the opinion that trade unions should be consulted only on 
the implementation of new technology. It was felt that it 
was up to management to consider what technical innovations 
should be brought into the factory, but that the union must 
be kept informed about them well in advance. Information, 
365 
the men said, should be provided about the dates for the 
proposed changes, probable re-allocation of man power, new 
rates, whether redundancies are likely to occur and the 
safety implications of the new equipment and methods. 
Technological Change and Job Situation 
It only remains to present the respondents' perceptions 
about the possible effects of increased technology over their 
job situation. 
The interviews revealed that a great deal of variation 
existed in the way these men viewed the probable impact of 
technical change in their own factory as compared with probable 
impact in factories around the country.. 
The men thought it unlikely that' management at RL 
would implement a technological system advanced enough to bring 
about many redundancies. The general feeling was that the 
manual operations involved in the assembly of the lighters 
did not lend themselves to be easily automated (the jobs 
were perceived to be laborious, not complex). Even if the 
manual operations could be easily automated, it was argued, 
the cost would be such that the management was very unlikely 
to incur. As one man put it: "I suppose new production 
methods could cut down on the labour required, but the cost 
would be enormous. Judging by what the management invest 
here, I don't think it will ever come". The man in the 
multi-fill shop said on his part: "There was talk of 
automating this shop. There was going to be one operator 
sitting by a T. V. monitor and watch the work like that, but 
you get so many things that go wrong that you would be up and 
down all the time. It wouldn'. t work really, it's best if you 
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have it like it is now". An assembler: "If technology 
advances they could get computers and other machines but I 
don't know how they would do the assembly solely by machine. 
Much of the work here would be difficult to automate, the 
components would have to be better, more standardised for 
a start". Finally a flame setter said: "If they were to 
automate they would have to produce a new valve for a machine 
to put in. I am not particularly bothered about that. I 
don't think a machine as yet could take over my job. Apart 
from that, they don't invest enough, do they ? ". Sixty-eight 
per cent of the men at RL thought that increased technology 
would not affect their job situation, whereas 32'ßo expressed 
fears of future redundancy due to future technical innovations. 
The respondents' views changed considerably when they 
were asked to place their perceptions about the probable 
impact of increased technology on the wider industrial context 
of the nation. Eighty-four per cent of the sample thought 
that technological change would inevitably lead to higher 
unemployment, and that it was up to the government, not to 
the individual firms, to find a solution to this problem. 
I end my presentation by quoting some of the mens' 
answers on the probable impact of technological change for 
industry in general. "It's not right to bring technological 
change if it leaves people on the street. There are quite 
enough people on the dole now and the government should be 
thinking in terms of new arrangements, like special 
compensation or something like that". "With the silicon 
chip, automation is coming whether we like it or not and the 
sooner we come to accept it, it will be a good thing, if not 
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we won't have any industry left. The politicians have got 
to come out with a way to compensate those who are made 
redundant, at least find them other work to do". "It is nice 
to have an improvement but not too much, because otherwise 
unemployment would rise. There should be a limit. 
Unfortunately it will come regardless of what you do". And 
finally: "People would need to work less, that is a good 
thing but there will be more unemployment. Those who finish 
up without a job have to be paid, otherwise technological 
progress is a bad thing. You have to live better and work 
less". 
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TECHNOLOGY AND WORK ORIENTATIO14S 
Managers, Technology and the Maximisation of Profits 
The technology operated at the cigarette lighter 
manufacturer illustrates one instance of what Woodward and 
others term a 'mass' production system. 
Such systems are characterised, according to Woodward, 
by a high degree of product standardisation with well 
developed control mechanisms (some designed to combat the 
strategies of independance developed by workers) and low 
uncertainty in the prediction of results. Also in mass 
production the proportion of turn-over allocated to wages is 
greater than in process production and since production is 
the dominant function, stress builds up at all levels of 
organisation. One factor in the Emergence of conflict is 
recognised in the extreme sub-division of work tasks and one 
consequence is an increase in the amount of paper work (inter 
departmental memoranda, operating instructions, etc. ) 
involved. 
The managers interviewed at RL defined the technology 
of the company as 'handwork mass assembly' and their 
definition expresses a concern with 'output' and high labour 
expenditure implied by Woodward for this type of production 
arrangement. 
In fact, managers were unhappy about the labour-intensive 
character of the process and they hoped that future technological 
innovations might help to reduce the number of manual operators 
employed. For the time being, however, the implementation 
of more efficient manufacturing techniques was prevented 
by lack of capital for investment and the laborious nature of 
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the assembly tasks. 
Technological innovations were only possible on those 
areas where work was straightforward (filling shop), and the 
mens' perception that it was managements' pt'erogative to 
decide on and implement the technologies best suited to the 
needs of the company facilitated this. 
Managers described their relation with unions and men 
as one of mutual trust and respect and in this sense 
Woodward's expections of organisational conflict in 'mass' 
production firms does not apply. Furthermore, most 
communications and agreements (in the area of consultation 
with unions) were verbal, not written, as Woodward implies 
for this technological type. 
In one important respect the control system of the firm 
was not able to repress the workers' strategies of 
independence. The abandonment of the conveyor belt, instigated 
by them, allowed for individual earning aspirations. 
The issue of social relationships within the firm will 
be further examined in the next section of this analytical 
summary. For now I have established that managers at RL 
perceived the technological problems of the firm very much 
in the terms discussed by Woodward for her category of 'mass' 
production. 
Workers Orientations and the impact of Technolosy 
1. Substantive Orientations 
Table 5.6 below shows the order of work priorities 
among the men in the sample. The aspiration to earn a good 
wage was central to the respondents. Then follows an aspiration 
to work in a pleasant social atmosphere, to enjoy good 
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working conditions and finally to derive intrinsic rewards. 
FACTOR 123 MEAN RANK 
HIGH WAGE 17 201.11 
GOOD SOCIAL ATMOSPHERE 2 10 6 2.22 
GOOD WORKING 
CONDITIONS 0452.56 
INTEREST 0382.73 
TABLE 5.6 Determination of Substantive Orientations to work. 
RL. (Ranking of work priorities) 
The centrality of economic rewards as a factor in job 
satisfaction was also revealed in the workers' assessment 
of the quality of their jobs inter-industry (Table 5.7). 
FACTOR n% 
WAGE 10 77 
INTEREST 2 15 
CONDITIONS 18 
TOTAL 13 100 
TABLE 5.7. Factors used-to establish comparisons between 
jobs inter-industry. RL. (Only those with 
work experience outside RL answered here). 
The desire for variety in work came fourth in the mens' 
priorities. However, since most jobs at RL were perceived 
to be equally uninteresting, no particular preference for 
any one of them was expressed. This can be appreciated in 
Table 5.8 below. 
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FACTOR n% 
NO PREFERENCE 13 81 
INTEREST 3 19 
TOTAL 16 100 
TABLE ý. 8. Factors used to establish comparisons between 
jobs intra-industry. RL. (Only those with 
experience of more than one job in CE 
answered here). 
The mens' dislike of the work tasks and their 
aspiration to participate in a pleasant social atmosphere 
can both be appreciated in Table 5.9. 
REASON n% 
STAY WITH FRIENDS 14 74 
NO PREFERENCE 5 26 
TOTAL 19 100 
TABLE 5.9. Reasons given for wanting to keep present job/ 
or for wanting to change it. RL. 
From the Table it can be seen that, in the majority, 
the men based their job choice inter-industry on 
considerations of the 'social' kind. 
The extent to which workers at RL saw their aspirations 
fulfilled can be appreciated in Table 5.10 below. 
372 
ASPIRATIONS 4321 MEAN 
VERY GOOD GOOD FAIR NOT GOOD RATING 
HIGH WAGE 2 13 
GOOD SOCIAL ATMOSPHERE 4 10 
GOOD WORKING 
CONDITIONS 01 
402.89 
403.44 
621.89 
INTEREST 00561.45 
TABLE 5.10. Work priorities and levels of satisfaction. RI. 
Table 5.10 shows that workers at RL were satisfied with 
their wages and above all with the social atmosphere prevailing 
within the factory. They were not satisfied, however, with 
material conditions in the shops nor with opportunities for 
variety in work. 
In the next section of this chapter I will discuss the 
impact of technology on the respondents expressed work 
aspirations. 
a. Technology and Economic Rewards 
In chapter One of this monograph the view was put 
forward that 'technology' could not be considered to be 
'stable' and above organisational bargaining and conflict, 
and that any attempt to study its effects on the industrial 
situation must take into account the definitions and 
aspirations of those who are concerned and the ends to which 
they are committed. 
One illustration of this was the machine operators' use 
of illegal technologies at the camshaft manufacturing firm 
discussed in Chapter Seven. But the case of the lighter 
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company represents a more critical instance of man's 
capability to act upon and transform formal organisational 
arrangements. 
As we saw earlier, the men at RL disliked the conveyor 
belt installation previously operated by the company. The 
conveyor used to transport components in between assembly 
stations and, according to the workers on the line, bottlenecks 
and many other problems occurred. At the mens' instigation 
the moving line system came to an end and, although the 
nature of the assembly operations remained unchanged, there 
was scope for different speeds and economic aspirations; 
whereas before the worker was subject to the bench, now he 
had freedom to move around the shop and thus ensure a likely 
supply of components and parts. 
The meanings attached to the assembly line varied 
according to different aspirations and 'temperaments'. For 
some inexperienced workers it was too fast to cope with; 
for those not interested in large bonus earnings it was an 
arrangement which could be ignored at will and, finally, for 
those with a strong instrumental orientation it was a 
constraint on their aspiration for high economic rewards. 
It was those workers concerned to maximise earnings who 
actively pressed for the change in method discussed above, 
but the abandonment of the conveyor belt system proved 
beneficial to all the workers on the assembly line. For some 
the change meant less pressure in work and for others the 
opportunity to increase bonus earnings. 
b. Technology and Social Relations 
Some technical analysts agree that the adverse social 
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and material conditions of work in 'mass' production 
technologies inhibit worker integration in the organisation. 
The routine nature of the manual tasks, lack of interaction 
and autonomy, a low relation to total product and few 
opportunities for promotion, they say, make for higher levels 
of job dissatisfaction and conflict than in industries 
operating 'unit' or 'process' production arrangements. 
The studies by Blauner, Fullar, Walker and 
Weddernburn and Crompton, reviewed in Chapter one, are 
examples of this position and provide the background against 
which a discussion of the situation encountered at the lighter 
manufacturer can proceed best. 
Although studies of 'mass' production technology are 
usually based on the (moving) assembly line, the 'objective' 
features of work at RL allow for relevant commentary. 
The mens' account of work in the firm points, for 
instance, to the highly sub-divided nature and simplicity 
of the manual operations. Also, the bonus system of pay 
puts a lot of pressure on the jobs. As was shown, the 
workers disliked their jobs; these were perceived to be 
extremely unskilled and routine, and lacking in opportunities 
for innovation and promotion. Yet they were satisfied with 
the firm as an employer and assessed their relationship with 
managers favourably (the significance of this finding can be 
fully appreciated in appendix 20 from which it emerges 
that the tendency to assess manager-worker relations 
favourably was equally strong in firms at the extremes of the 
scale of technical complexity and mass production. Only 
at the two large batch production firms were these relations 
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rated appreciably lower). 
It is suggested here that this state of affairs can be 
explained in terms similar to those used by J. Goldthorpe 
in his study of 'affluent' workers. The workers' 
instrumental orientation was congruent with the company's 
ability to offer good economic rewards. 
In two important respects the workers studied by 
Goldthorpe were similar to those interviewed at RL. First, 
economic considerations predominantly determined their 
choice of job and, second, they were geographically mobile 
workers. Yet their attitudes towards the 'work group' 
varied considerably. Whereas Goldthorpe reports for his sample 
a low degree of effective involvement with workmates, my 
respondents expressed aspirations of a 'social' kind. 
In fact the desire to participate in a pleasant social 
atmosphere ranked second in the mens' work priorities 
(Table 5.6) and despite 'technological barriers' these 
aspirations seem to have been fulfilled. There was much 
informal interaction between workers in and out of the 
factory and it was reported that making friends in the firm 
was easy. 
The reasons for this variation in attitudes must lie 
with factors external to the jobs themselves for, as was 
shown, the objective conditions of work were similar in both 
situations. 
A comparative analysis of these 'external' factors 
cannot successfully be pursued here for Goldthorpe's 
interview schedule, unlike mine, was designed to collect a 
great deal of information on orientations to work and its 
social correlates. 
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But one possible interpretation of this incongruency is 
related to the destination of each group of geographically 
mobile workers. Whereas Goldthorpe's affluent workers 
established themselves in the new privatised housing areas 
of a rapidly growing urban centre, the men in my sample 
became integrated into the traditional context of a rural 
town. 
Through my discussion of technology and social relations 
at RL two points emerge of interest for this research. First, 
contrary to socio-technical analysts, expectations of 
conflict (alienation, lack of integration) in mass production 
industries, social relations between managers and workers and 
between workers themselves were of an agreeable nature. 
Second, the desire for economic rewards as a high priority 
in work does not necessarily preclude aspirations of a social 
kind. 
c. Technology and Working Conditions 
The assembly workers' definitions of the company's 
technology as 'out dated', 'obsolete' and 'inefficient' 
expressed a concern not only with the detrimental effect of 
old machines and equipment over production but also for the 
quality of material conditions on the shop floor. 
Faulty plant and support systems, together with poor 
technical plannning, made life difficult for the workers. 
Breakdowns reduced bonus earnings, lack of ventilation and 
lighting made for an unpleasant physical environment and 
inadequate designs added to the disagreeable nature of the 
assembly operations by making them more awkward and laborious. 
As in the case of the Camshaft manufacturer (CE) the 
ex farmworkers in the sample complained about the conditions 
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of factory work. They resented being locked up and stuck to 
a bench for many hours. Also, getting used to the 
discipline of the factory was not easy for them. 
Yet if we take safety standards as the most important 
factor to measure the quality of the material environment, 
RL emerges as a company offering good working conditions. 
Appendix 17 shows that, as compared with the men in other 
firms, the workers at the lighter manufacturer were satisfied 
with the safety arrangements of the shop floor:, 
d. Technology and Intrinsic Rewards 
The idea that 'mass' production technologies 
drastically limit the opportunity to derive intrinsic 
satisfaction is commonly found in the writings of socio- 
technical analysts. According to M. Fullan, for instance, 
the highly standardised nature of products, tools and 
techniques under this type of production arrangement minimises 
the scope for innovation and autonomy on the shop-floor. As 
a result, the argument runs, the worker will be dissatisfied 
with his immediate job experience and unlikely to become 
integrated in the organisation. 
As was shown, the manufacture of cigarette lighters 
takes place under conditions similar to those identified by 
Fullan, Blauner, and others, for 'mass' production 
technology. 
The work tasks were extremely subdivided and simple, 
and required no special training (except polishing and engraving) 
or skills. The interviews revealed that these objective 
features of work were disliked by the men in the sample. 
They tended to see the assembly operations as an 'endurance' 
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test and derived no sense of achievement from doing them. 
The jobs were not considered to be essential to the success 
of the firm, nor to offer opportunities for variety, growth 
and development. Appendices 13 , 14 , and 15 show that, 
as compared with other samples in the study, assembly workers 
assessed the quality of their immediate work tasks very 
unfavourably. 
Although the mens' 'autonomy' was highlighted by 
abandoning the conveyor belt system, the nature of the 
assembly operations remained unchanged. Other technological 
changes, such as the introduction of gas fuel, also failed 
to improve the opportunity to derive intrinsic satisfaction 
from the job. 
The data discussed so far supports socio-technical 
analysts' claims that work under 'mass' production 
technologies offers no scope for individual development, 
but, as was shown, this did not inhibit the mens'. integration 
in the organisation. 
2. Procedural Orientations 
All the men in the sample belonged. to trade unions but, 
as with Goldthorpe's affluent workers, their membership was 
of little significance in indicating attitudes towards trade 
unionism. 
A better picture of the meanings attached to their 
membership emerged when the men were asked to state their 
reasons for having joined the union. The closed-shop 
arrangement of the firm does not seem to have determined the 
wens' choice. Rather, they saw definite advantages in 
associating to press for better pay and longer holidays. 
379 
Also, they wanted to be covered in case of accident. 
But the respondents were not highly involved in the 
unionism of the work place nor were they favourably disposed 
towards the more political areas of participation and control. 
By contrast, the comments made by those holding the majority 
view within the sample revealed both a lack of enthusiasm for 
any greater involvement in the affairs of the firm and a 
readiness to accept managers' right to manage; the company 
was there to make profits and managers should ensure this. 
Despite the mens' criticisms of managers' capacity to 
organise production effectively (poor designs, unreliable 
products, rundown plant and equipment), they were prepared to 
accept their qualifications and expertise on the implementation 
of technology. Only a minority of the respondents thought 
that the union should decide with management the technologies 
to be used in the factory. The general feeling was that the 
most that workers could aspire to was more consultation and 
better information on technical issues. 
The respondents instrumental orientations and their view 
that RL's production system cannot be easily automated 
contributed, no doubt, to the weak procedural orientations 
expressed by them. However, workers felt that managers had 
every right to implement the technologies of their choice 
and that increased technology would inevitably lead to higher 
unemployment in many firms. Also that the government, not the 
individual company, must look after those displaced. I would 
suggest that these perspectives show the considerable extent 
to which the dominant ideology of capitalist society 
(particularly in its formulation of the sanctity of private 
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property and the neutrality of scientific and 
technological developments) has succeeded in shaping these 
wens' industrial attitudes. 
91 CONTINUOUS PRODUCTION 
The organizational and technological perceptions held 
by a sample of managers and workers employed in a cement 
works (referred to here as BC) provides us with an opportunity 
to study technological issues within the context of what 
Woodward and Blauner regard as the most advanced form of 
industrial environment. 
The firm was set up in 1825 only three years after the 
first patents for the manufacture of British artificial 
cement had been taken out. The small works - where production 
took place in a few beehive kilns - was founded, directed and 
owned by a single entrepreneur who in 1837 sold his interests 
to an engineer eager to refine the products so that it 
resembled that developed by Joseph Aspdin; a cement so resist- 
ant that it was named 'Portland' after the highly valued 
building stone. The effort succeeded and in 1844 a partner- 
ship was formed. 
New testing techniques were introduced around that period 
and the company started to take an interest in cultivating 
the loyalties of its employees. One of the most important 
measures in tons respect was the provision of a school for the 
education of the workmen's families and some help was given 
in the direction of housing needs. 
On the technological front, important changes began to 
take place in 1900. During that year sixteen rotary kilns of 
American patent were installed. The kilns were six foot in 
diameter and eighty foot in length, transforming the large- 
batch production character of the firm towards a truly 
continuous-process system. The increased output capability 
deriving from this change gave impetus to the growth of the 
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company which could now embark in larger projects and deal 
with more substantial contracts. 
Further technical innovation followed the path opened 
by the rotary system. In 1930, the sixteen kilns were re- 
placed by three larger ones, the same three that remain 
today. Quarrying methods were modernized in 1945 in order to 
solve the problems related to the removal of top soil. More 
powerful earth-moving equipment was acquired and a conveyor 
belt one mile long was installed to take the soil away. 
The last technical developments introduced in the 
company came along during the past fifteen years; they in- 
cluded a more mechanized system for packing and loading 
together with electronic sensors that allowed for remote 
control of the production process. Two plants for the 
production of special cements (decorative applications) were 
also built during that period. 
Today the company is one of the world's largest cement 
organizations, having interests in plants of this type in many 
countries. It has developed into a group which is also 
involved in the manufacture of other chemicals. 
The site that concerns us is located in the small town 
of Swanscombe, some twenty miles south-east of London on the 
Thames Estuary. Together with a paper manufacturer, they 
constitute the main employers in the whole area. A great 
majority of the workforce employed at BC have always lived 
in Swanscombe and surrounding towns, also they have had parents 
and relatives working for the company. 
Two thousand people are employed at BC. Of these, 
about three quarters work in the extraction of clay and chalk, 
cement production, maintenance and transport. The remaining 
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hold managerial, technical and clerical jobs. 
Production at BC takes the form of a predominantly 
continuous process. The basic raw materials (chalk and clay) 
are extracted from an adjoining quarry. This requires a high 
proportion of manual labour in order to man the heavy earth- 
moving equipment used to remove and load the limestone on to 
the transporting lorries. On arrival, the materials are 
ground and washed separately, then blended and pumped into 
a storing tank. From there the mixture, known as slurry, 
passes into the rotary kilns where it travels progressively 
towards the 'burning zone' and leaves the massive cylinders 
in the form of 'clinker'. A cooling stage follows, after 
which the compound is mixed with gypsum and ground in a large 
'ball mill', to cement dust. 
After the actual process of manufacture has been comp- 
leted there remains the task of packing and loading the product. 
The nature of these operations varies according to customer 
needs. Some of the cement is automatically packed in self- 
closing hundredweight bags. The bags are filled at the rate of 
two thousand an hour, and to enable loading to keep pace 
conveyors carry the product to the waiting lorries. Once the 
bags reach the vehicles, the men unload them, following an 
orderly pattern. Other cement is packed in medium-sized 
metal drums. In this case, the containers are placed under 
the hoppers and filled. Then a group of men settle the 
cement inside the drum, making use of 'long-pole vibrators' 
and secure the lids. The remaining product is pumped straight 
into specially designed tankers and rail wagons. 
The packing plants, together with the quarrying operations, 
require the highest proportion of manual labour. By contrast 
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the manning of the mills, pump attendance and kiln-burning 
are carried out by a relatively small number of people. 
Although production at BC is predominantly continuous, 
very few of the intervening stages have been automated. 
Only kiln burning and the final grinding operations involve 
the use of remote controls. The men in charge sit in rooms 
adjacent to the equipment from where they monitor and act upon 
the process. The total number of these operators is very 
small, amounting to four for each of three shifts. 
The production of decorative cement follows a different 
pattern. The process takes place in an autonomous plant where 
the standard portland cement is carried by a belt to the top 
of the building and falls freely down a massive funnel. At the 
same time a group of men continuously empty bags of coloured 
chemicals to complete the mix. The resulting product reaches 
the grinding mill one storey below and is packed on exit at 
ground level. 
Computers do not intervene in BC's production process; 
they are only used for administrative calculations. The group 
possesses its own computing facilities serving the needs of 
all branches. 
The material environment at BC is highly unpleasant 
(a view shared by the informants). As the visitor approaches, 
the unusually tall chimneys (releasing a heavy cloud of white 
smoke) signal the works location unmistakably. The surrounding 
fields have been depleted by the quarrying operations and 
the process plants appear as isolated decaying buildings 
linked by a net of overhead pipes. The grounds are crossed 
by railroad tracks and an impressive number of vehicles are 
on the move all along the inner roads. Cement dust escapes 
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the packing plants, leaving no corner untouched. The conditions 
within these plants are, perhaps, the most disagreeable, with 
so much dust in the atmosphere that in places it becomes 
almost impossible to see beyond a few yards. These conditions 
repeat themselves, although not in such a dramatic degree, in 
all parts of the works. Even the administrative offices 
conveniently located away from the plants are subject to a 
considerable amount of dust. The rain makes things much worse. 
As the water falls it mixes with the spilled-cement forming a 
wet grey coat all over the grounds. The washing and grinding 
mills are not only dirty to operate but they also produce a 
great deal of noise, and the same can be said of the rotary 
kilns. 
Twenty one individuals were interviewed at BC. Of these, 
eight were managers (Personnel Manager, Production Manager, 
Chief Engineer, Transport Manager, and four Supervisors) and 
thirteen were workers employed at different stages of the 
production process. 
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MANAGERIAL PERCEPTIONS 
The Company Described 
All of the managers in the sample described the company 
in terms of the opportunities it offered to further their own 
careers. It was felt that BC was a good firm to work for, 
that it had a nice social atmosphere and, most important of 
all, that it provided good chances for promotion. The words 
of the Transport Manager illustrate well the general feeling: 
"I have no complaints. In no other company would I have 
advanced to this position in such a fairly short period of 
time. The atmosphere is easy going and friendly. " The 
supervisors were eager to point out their satisfaction at 
having risen from the shop-floor with relative ease. 
The Company's Technology Described 
When asked to describe the technology of the company, 
the managers referred to the growing body of knowledge 
necessary for the production of cement; particularly in 
planning new varieties and in implementing new testing 
procedures. It was mentioned that, despite this, the 
technology could be described as 'average'. In the words of 
the Production Manager: "We are improving all the time. We-_ 
have been making cement for a long time, now we are getting 
younger people with university degrees. They don't have the 
practical experience but they have the technical knowledge 
to improve the product. The technology is average, probably 
in the lower middle end of the high technology industries. " 
As to their formal training, the Transport Manager possessed 
a degree in Business Studies of a College of Commerce; the 
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Personnel Manager trained in the personnel office of the 
company; the Production Manager trained by gaining experience 
in various departments within the company; the Chief Engineer 
possessed a degree in Mechanical Engineering from a British 
University, and the supervisors received no formal training. 
The production equipment was perceived to be lacking in 
many respects. The Chief Engineer talked widely about the 
production technology being 'obsolete' and about the problems 
this created: "The plant is very old. The kilns were 
installed in 1930 which makes them about 50 years old. 
Production stops frequently maldigit difficult to produce 
continuously. We have a lot of problems keeping to our 
schedules. There is always one kiln down needing repairs of 
some kind. The brickwork inside keeps coming off and the motors 
put a lot of stress on the old bridges. Imagine that half the 
steel on the kilns is worn out. The steel is riveted because, 
at the time they were built, the technique of welding was not 
mastered to permit a job of such magnitude with any real 
security. " The Production Manager added: "This particular 
works has got a lot of problems mostly because the equipment 
has been allow alto age more than it should have done. There 
is nothing sophisticated about our plants, they are just 
expensive and expensive to repair. " Finally, a supervisor: 
"The equipment breaks down a lot. There is a lot of it that 
should be replaced instead of going in there and patching it 
up. It is difficult to keep to a working routine with all 
this going on. The company is spending more in repairs than 
it would cost to replace some of the equipment, that's the 
way I figure it...... " 
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Training, Skills and the Running of Technology 
The majority of jobs required to operate the plants were 
perceived by the managers as being semi-skilled at best. 
The highest concentration of skills, they said, could be 
found among the maintenance team (fitters, electricians, 
boilermakers). The Production Manager had the following 
comment to make: "The operation of the plants does not 
require much technical understanding. I could hire someone 
today from the labour exchange who could in four years become a 
kiln burner which is the highest rated job. The next major 
job down is the grind miller. Again any labourer could aspire 
to that job. It requires only a certain measure of common- 
sense. Kiln burning is more of an art that a science; there 
used to be few controls in the plants and they would know what 
to do by looking in the kiln. Now there is greater sophistic- 
ation in the controls so you are tending to get a person who 
relies more on the instruments but still they have to make 
their rounds fairly regularly. Most of the men on production 
are semi-skilled, even the kiln burners, because if they were 
to move to another industry they wouldn't be of any use to 
anybody. The skilled men are the tradesmen. " This view of 
the lack of skills in production was shared by all the managers 
interviewed. One of the supervisors said that the process 
itself was too simple to allow for much ability and that 
most of the jobs could be performed easily once they had 
been explained to the men. The jobs were also perceived to 
be repetitious and, at the packing end, physically demanding. 
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The Personnel Manager mentioned that it was due to 
technical innovations, such as remote controls, that some of 
the operations had become comparatively de-skilled over the 
years. However he felt that the change had insulated the 
kiln burners and millers away from the process and that 
consequently their working conditions had been considerably 
improved. Yet another effect of technological advance was 
the increased speed of packing and loading. This, the 
manager said, also benefited the men for before the cement 
bags and drums had to be carried to the lorries on barrows. 
That, he said, was really "hard, back-breaking work. " 
Job grading was, in the opinion of the Personnel 
Manager, one of the most delicate issues confronting indus- 
trial relations at BC. A comprehensive system of grading was 
implemented in 1970 when the unions voiced the men's demands 
for more job demarcation. Previously, the men were asked to 
do a variety of jobs and this caused problems in calculating 
rates of pay. However, as we will see later, not all the 
problems associated with grading were solved. There is 
still among the work force a highly ambiguous attitude towards 
the high rates of pay awarded to the kiln burners. The 
Personnel Manager said on this point: "We tried to explain 
to them that the high rates are paid for the responsibility 
of looking after so much plant but there still is some 
resentment over this. " 
The managers formulated complaints about the men mis- 
using the plant in order to maximise bonus earnings. It was 
also mentioned that some of the breakdowns were caused 
purposely to avoid work. The setting for this was the 
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packing plants. One supervisor said: "You find that most of 
the breakdowns in this factory happen on the night shift. 
There is no supervision at night or virtually none. Most 
of the stoppages occur at 2 o'clock; you can draw your own 
conclusions. The machinery stops till next day when the 
fitters can take care of it. " Another supervisor: "There is 
a lot of things done that you don't see, kind of thing. The 
belts get stuck but it's hard to prove they've done it. It's 
happened that someone has dropped a bolt in the packer, but 
as I said, before, I can't prove it. The equipment suffers 
because of all this. The vibrator poles break a lot. They 
keep bending them when they should lift it out'straight. The 
main thing they want to do is to get the expected tonnage 
down and finish. They don't seem to care how they do it as 
long as they do it. If it means an extra second filling the 
drum they don't want to do that. You have to check they are 
not messing about with the drums throwing them all over. " 
The Quality of Industrial Relations 
Despite the problems already referred to, the managers 
rated the industrial relations of the firm as fairly good. 
The Personnel Manager informs us that the company has not 
suffered many strikes except that which occurred during the 
early days of 1979: "The problem we had recently were a 
country-wide syndrome for higher wages. But usually 
management-worker relations have been good. We have a couple 
of shop stewards who want confrontation instead of consultation 
but I don't think they represent most of the work force. We 
are not bad compared to other companies. " The Production 
Manager felt on his part that the traditionally good working 
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relationships were being undermined by the men finding "more 
and more reasons to threaten to stop work, some justified some 
unjustified, like job descriptions, safety hazards, wet cement 
making you slip, and others". He tells us that all this had 
to do with "getting more money everyway they can". 
Similar complaints were put forward by the supervisors 
in the sample. A common theme was that of a loss of "mystique" 
for work. Before, one of them tells us, 'the men arrived all 
in white, tidy and in good time. Today it's different, 
nobody takes an interest in keeping production up but they 
want more money for it. If the equipment breaks down it's 
left there and repaired with no hurry whatsoever". 
All of the managers interviewed, including those at- 
supervisory level, considered that the most difficult part 
of their jobs was dealing with the work force and not solving 
the technical "puzzles" of production. The Production Manager 
said: "This is routine production, nothing that requires 
many brains. Problem number one is managing to get the 
people to do what you think is necessary". A supervisor: 
"The most difficult part of my job is to ensure that the chaps 
do their job properly. You have to understand personalities, 
that's much more difficult than understanding the process and 
the machines". 
The supervisors expressed their disgust at the present 
system of labour legislation which, according to them, made 
their role difficult to fulfill. The issue came to the 
surface as they discussed the problems associated with the 
misuse of the equipment. One of them said: "As soon as you 
leave the plant things start to go wrong; playing around with 
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the equipment, helmets go off. One man even got hit by a lift 
truck as he was messing about. I try to tell the lads they 
shouldn't do it, with no effect. In the old days you could 
tell a man to do something now it's all so couched you can't 
tell them anything. They tell you they don't want to do 
this and that, these lads don't even want to work. You've 
got to keep your temper. " 
Technology and the Life of the Company 
In the opinion of the managers interviewed, technology 
does not seem to have much affected the life of BC. Neither 
changing knowledge nor changes in production equipment were 
perceived to have influenced the administration of the company 
much. A much more important factor affecting BC was of an 
'external' nature. It was felt that the general rhythm of 
the company fluctuated with the deliberations of the 
Department of the Environment on whether to give permission 
for a new quarry in the area. This uncertainty, said the 
Production Manager, strongly affected the company's social 
atmosphere and employee morale. 
Yet another external constraint was the pressure from 
a conservationist group concerned not only with the proposed 
new quarry but with the contamination produced by the freely 
floating cement dust. The Personnel Manager: "We always have 
someone or other complaining about the dust getting in their 
gardens but fortunately the men have always backed us up. 
If we were to stop production there would not be work for 
anybody. We have tried to improve our filtering plant but 
there is always cement in the air. " 
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A third external factor affecting the life of the 
company was the falling demand for BC's products. According to 
the Personnel Manager the contracting market for BC's cement 
worsened the already low morale pervading the works. 
Changes in the payment structure of the company were 
perceived to be the result of the grading scheme introduced 
in 1970. As we have seen, this scheme came about as a result 
of workers demands for more demarcation, something not related, 
in this case, to any perceivable technical change. The 
Personnel Manager said that the introduction of remote controls 
and of mechanised packing equipment had not altered the pay 
structure of BC. Remote controls lowered the skills tradition- 
ally associated with kiln burning but the responsibility 
remained the same; this activity always commanded the highest 
wage in the works. New packing plants did not change the 
unskilled nature of the operations involved, nor did they 
change the bonus system of payment. 
The degree of specialisation of activities was perceived 
to be a function deriving from grading. The managers did not 
feel that the productive activities at BC were of a specialised 
nature. In fact there had been the tendency within the company 
to ask (and to allow) workers to move from one plant to 
another and to perform a variety of activities within them. 
According to the Production Manager the prevailing system 
of grading and demarcation, below tradesman level, was highly 
fictitious. A proof of this, he tells us, is the mens' 
concern with 'physical energy spent' as one of the main 
criteria for assessing jobs. On many occasions, it was 
further said, the men had expressed resentment over the high 
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rates awarded to control room operators; for kiln burning was 
an activity perceived to be easy and involving no physical 
strain. 
Technology was not perceived to have affected the spans 
of control of the organisation. The Chief Engineer said that 
in a company such as BC where rates of technical innovation 
were low, it proved difficult to assess its effect over the 
life of the company. The manager said also that as the 
company became involved with new products, their manufacture 
was assigned to other sites. "So we never felt the consequences 
of whatever techniques were necessary for the manufacture of 
new products. We only produce cement. " 
Again it becomes difficult to assess the impact of 
technology over the formalisation of rules in an organisation 
with low rates of technical innovation. The managers 
limited their answers to presenting a general picture of the 
disciplinary procedures of the company. In their opinion 
(and that of the workers interviewed later) there was nothing 
too formal nor strict about discipline at BC. The Personnel 
Manager expressed his wish for more control: "There is a need 
here for more discipline and rules. The men mess about with 
the equipment and don't get to do what their supervisors tell 
them. They want to play and that's dangerous because it may 
lead to accidents. Helmets are not used, things like that. " 
However, managers thought it convenient to leave the men alone 
as much as it was practicable. According to them this led 
to better industrial relations. 
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The technology of the company was not seen to have 
affected the quality of management-worker relations at BC. 
The Personnel Manager referred to what he called good and bad 
patches in the relationship and communications with unions and 
men. In his view, managing men at BC is no different from 
any other industry, "be it motor cars, turning out hundreds 
a day, or any other thing. " The manager also said that if he 
had to move to another industry, he was sure to be able to 
manage. It must be noted, however, that instances of industrial 
sabotage occurred only in the packing plants and that it was 
there that the company registered the highest rate of labour 
turnover. 
Technological Perspectives of the Company 
When asked about the technological perspectives of BC, 
the Chief Engineer spoke of the necessity for further auto- 
mation in production and packing. In his own words: "We 
certainly have to move in the direction of continuous processes, 
more remote controls in milling and washing. We have to 
increase our tonnage, reach a flow situation. The packing 
could be improved much with new machinery but the plant is 
expensive to buy. We plan to concentrate production on the 
plants that can be automated and to reduce the energy factor 
which is our main production cost. " The production manager 
said on his part that the technological future of the company 
did not lie with the replacement of existing plant (which he 
tells us is old and unreliable, but not completely out-dated), 
but with wiring existing equipment for remote controls. 
In the preceding paragraphs a presentation was made of 
the nature of the productive processes at BC and of the 
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organisational and technological perceptions held by a group 
of managers. There follows a presentation of the perceptions 
held by a group of workers employed by the same company. 
WORKERS' PERCEPTIONS 
Most of the men interviewed at BC (thirteen in total) 
participate in one stage or another of the production process. 
The exceptions to this are one man in electrical maintenance 
and one whose duty consists in clearing and helping to re- 
brick the interior of the kilns. Eight of the workers (61%) 
had no previous job experience before joining BC, whereas 
five (38%) arrived in the company after having worked in the 
paper industry (two), electrical assembly (one), bus driving 
(one) and farm work (one). 
The majority of the workers employed at BC come 
originally from Kent and adjacent counties. In our sample, 
eight of the men were natives of the former county, four 
arrived from London and one from Sussex. The interviews 
revealed that for most of Swanscombe's male working population, 
life is inexorably linked to the cement and paper industries, 
and has been so since these industries established themselves 
in the area. Their reasons for joining the company were 
because the work was local, relatives worked there and the wages 
were the highest in the area. It was common practice for 
employees to prepare the ground for the son's entry into the 
company. As one packer said: "My father works here and 
arranged for me to come down for an interview. I wanted a job 
on the production side. After the interview they offered me 
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this job because they didn't have any other at the time. My 
father said it was all right and I took it. " A number of 
workers said they joined because of the short distance between 
home and the plant. One of the kiln burners said: "I left 
school and came here because it was local. People in the area 
said the company offered steady regular jobs and that it was 
a reasonable company to work for. " Others were attracted by 
the higher rates of pay and opportunities for overtime, BC 
offered in comparison to other employers. A packer said: 
"I live locally and was persuaded to look for a job to better 
myself in respect of money. I had no choice really but to 
come here. " Tradition, geography and better wages played an 
important part in the occupational choices of the men under 
scrutiny. 
Despite the men's desire to join the company, their 
ideas on the type of work that awaited them there were not 
very encouraging. Of those answering that they had an idea 
about what it would be like to work for BC before they actually 
arrived, five referred to the unpleasant material working 
conditions associated with cement production. A miller 
recalled: "My father worked in the industry and used to tell 
us about the kilns breaking down, the dust and the noise, 
The conditions used to get him down a bit but then he would say, 
well, that is the sort of industry. " The kiln cleaner: "To 
me it was just an old cement works full of dust everywhere, 
that's what my father told me. Then I got to know what was 
really going on, the materials, the process. It came as a 
bit of a shock to me when they first put me into the kilns but 
then you get used to it. " One of the workers remembered his 
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father having told him about the virtually non-existent 
opportunities for job promotion at BC but he could not 
remember anything else about it. 
Formal Training, Skills and Grading 
Only one of the men in the sample had completed an 
apprenticeship (electrical engineering) and two started but 
gave up as they left the paper processing industry. None of 
these operators nor any other in the sample obtained other 
qualifications after leaving school. 
The sample can be considered to be un-skilled in the 
main with the exception of the electrician (classed by the 
company as skilled), and the four control room operatives 
(classed by the company as semi-skilled). 
The interviews revealed that the men did not consider 
the jobs offered by the company (except those jobs in main- 
tenance) as particularly complex. One of the men said when 
referring to this: "This is not a skilled industry, semi- 
skilled at best. You are there to do a particular job and 
when it's done you are finished. Most of the jobs here could 
be learnt in a couple of months or even less; compared to five 
years, that's nothing. " Another man: "All the jobs here are 
reasonably simple, mostly semi-skilled. It's basically hard 
work. " A belt man added: "There is a certain amount of skill 
in the jobs but turning out cement is not really skilled. 
This work is common sense, skills don't come into it much. 
Kiln burning is possibly the most skilled job in production 
but even there experience is what counts. " 
The kiln burners expressed a somewhat similar view. 
They stated that theirs was the most skilled job in production 
but still could not feel that controlling the kilns represented 
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a very demanding operation in terms of knowledge. One of them 
tells us: "The industry is skilled up here but it takes a 
lot of labour to keep everything going. You need about 
three months' training for this job. Other jobs need two or 
three weeks. Here you still learn after years of doing it. 
You come up against something unexpected that you have to 
work out for yourself. This is the highest labouring job; 
although it could be called nearly enough semi-skilled it is 
that much higher in responsibility and content than all others. " 
A second kiln burner said: "I would say that this job is 
semi-skilled but cement-making is not so much based on skill 
but on attitude and experience. You don't need to serve an 
apprenticeship for this job what you need is to spend a lot 
of time doing it to master all aspects of it. I have been 
doing it for fourteen years and I don't profess to know it all. 
Some things go wrong and even I have to sit down and think 
about it. It's not an automatic thing where something goes 
wrong and you just go and put it right. " 
As we have seen previously, grading constituted one of 
the most delicate issues of the social administration of BC, 
and it becomes interesting to present the men's views on the 
worth of different types of jobs within the company. There 
was not a single man among those interviewed who omitted to 
express some resentment about the high rates paid to control 
room operators. The following quotations are representative 
of the packers' complaints: "The best skills don't get the 
best money. The highest paid job on the process side is the 
kiln burner but all he does is press buttons and stuff like 
that. He is trained in a way but once he knows his job, after 
that it is nothing whereas someone going hard all day long 
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doesn't get half as much. Everything must be taken into 
consideration: conditions, effort, but they don't". "The 
actual worker is badly paid. The maintenance people are the 
most skilled but they get less than the kiln burners. When 
I started to work here, a kiln burner had to know his job 
but not now. They can burn as much as they like, it's just 
chucked out, nobody loses his job". 
Definitions of the Company 
When asked to define the company, 62% of the workers 
referred to the poor working conditions associated with the 
manufacture of cement. 
FACTOR n ý6 
Factory offering poor working 
conditions 8 62 
Factory with good social 
relations 5 38 
TOTAL 13 100 
TABLE 6.1 Factors Used to Describe the Company - BC 
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Technological issues played an important part in the way 
these men visualised the industrial environment they 
participated in. The respondents focused their answers on the 
old age of the production plants and the dust generated by the 
process. A packer said: "Compared to other companies, it 
(BC) is slack, nothing seems to run efficiently. If something 
breaks down they patch it up, never seem to replace it, that 
makes the job more difficult. We've got elevators that bring 
the cement up from the silos into the top of the packer; 
last week they broke down three times but the buckles were not 
replaced. That's a good example to define this company. " 
A colour mill operator said: "It is not an easy company to 
work in. The machinery is out of date, nothing keeps working 
for long, we are always at a standstill. The company has not 
come up with a new idea on how to do the job. It should be 
easier and cleaner. We work and get covered in cement. " 
For control room operators (representing 38/0 of the 
sample), the best. way to define the company was by reference 
to the quality of its social atmosphere; it was perceived 
to be agreeable with a friendly management in charge. 
Definitions of the Company's Technology 
Stories about the plant's old age and about the break- 
downs this created were told again when the men were asked 
to define the company's technology. A kiln burner said: 
"The equipment is old. They are trying to modernise it but 
some of it is so old they are fighting a losing battle. 
They don't employ enough skilled labour to maintain the plants 
properly. As a result everything keeps breaking. The 
equipment is run till it breaks down, then it is repaired 
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and the same happens again. " The electrician said: "The 
technology is not sophisticated, there are some complicated 
sequences but automation is ten to fifteen years behind the 
times. Most of the equipment was put in when the place was 
built; it's all run down after so many years of operation. " 
A packer: "The technology? It's just ancient, everything we 
use is very old. The packer we are using now is about the 
newest thing, everything else is old like Noah and the ark... 
They should have a technical brain that could get into modern- 
ising the place. " 
Although all of the workers interviewed referred to the 
ageing equipment when defining BC's technology, some of them 
added comments about the knowledge involved in product 
development. It was felt that the company was at the top of 
the cement industry both in technical advising and introduction 
of special purposes cements. In the words of a kiln burner: 
"They are the world leaders in cement production and do a lot 
of advising in firms abroad, new firms in other countries 
they help them with technical advice. " Despite this, the men 
thought that the products leaving their colour plants were not 
up to standard. The colour-mill operator said: "The product 
is poorer now. They are not putting the materials they used 
to some years ago. It's an inferior product, it's all costs, 
materials are more expensive. Is this confidential? The 
money they charge for it is robbery. " 
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The Impact of Technological Change 
The minor innovations in equipment implemented by the 
company over the last ten years were well received by the work 
force. The packers were, perhaps, those who most benefited 
from the changes. One of them said: "There's two new packing 
plants. That's made a difference, you can turn better tonnage 
on them, there's not so many cement floods nowadays. The belts 
are much longer covering the full length of the lorries, 
whereas before you had to carry the bags twenty foot, that's 
being beneficial". Another packer: "We used to man-handle 
everything when I first went in there. You used to put five 
bags on the barrow and run them out onto the lorries. Now 
we've got this belt, you press a button out goes the belt to 
the back of the lorry. A man stands either side and drops the 
load off". Despite these innovations, the jobs were perceived 
to be quite strenuous. They required, I was told, much 
physical strength. The belt man described the effects of 
other changes: "I have been down here a long time to see the 
changes. Here where we are sitting now there used to be an 
old drying place where they used to dry the stuff on racks, 
not like it is done now through a process with ovens which dry 
the cement as it comes out, it's much faster. The washing 
mills are cleaner now; then you could hardly go in there. 
Now we have showers so a man can change and go home respectable. 
Technology has made a difference". The electrician in the sample 
was happy about the increasing electrification of the plants: 
"This factory was electrified in 1927 but it has been re-built 
electrically quite a few times, the last time being seven years 
ago. This has made it much more interesting for me. The 
equipment and the motors are basically the same whereas they 
could go for more automation. " 
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The control room operators stated on their part, that further 
instrumentation had made their jobs easier while retaining 
the need for their technical experience (accounts of this 
will appear later in the chapter in the section devoted to the 
probable effect of increased automation over the operators' 
job situation. ) 
As to the sample's demands for new plant and equipment, 
there was an overwhelming desire for the installation of a more 
effective anti-pollution dust-control plant which would 
improve working conditions in all stages of the process. 
Dust, it must be noted, does not arise only during the milling 
operations (when the materials are moving in a stream of air), 
but also when the materials are being taken from one part of 
the works to another, for example on conveyors. The excessive 
dust was, in fact, the factor most disliked by the men about 
working for BC. (See Table 6.2 below). 
FACTOR 
Poor working conditions 10 77 
Working with antiquated 
plant 3 23 
TOTAL 13 100 
TABLE 6.2 Factor Most Disliked About Working for the Company BC 
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Even the kiln burners and millers, who monitor the 
process from control rooms, were amongst those giving 'excess 
dust' as their most disliked factor. A kiln burner said: 
"The conditions are not good. It's very dusty in here but 
then you are making dust. It's something you are manufacturing 
but at times it gets excessive, you get a bit fed up then. " 
All of the interviews carried out with burners and 
millers had to take place at the control rooms, for these men 
could not leave their production posts for long. This 
provided a good opportunity to watch the monitoring functions 
as they occurred, and to observe in detail the conditions 
pertaining to this type of work. 
The kiln cabin exhibited, as the operators there 
mentioned, a great deal of dust, but there were other 
uncomfortable conditions. The cabin did not offer much in 
the way of space and the furniture appeared old and shaky. 
The cabin was subject to a continuous vibration for it was 
located only a few yards away from the firing floor-, near 
the back end of the rotary kilns. The conditions at the grind- 
ing mill cabin were far worse than those already described. 
Here the cement falls so heavily that the operators must dust 
the dials frequently in order to be able to read them and 
safety helmets have been abandoned in favour of long brim hats. 
The noise coming from the steel ball mill, above, is 
deafening; shouting is the only means of communication between 
the miller and his assistant. The cabin is very close to 
the mill and, like the kiln cabin, vibrates considerably, 
only here the condition is emphasised by the higher SPft-> 
revolution of the grinding wheels. 
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Dust accounted also for the low ratings attributed by 
the total sample to standards of safety at BC. Seventy-seven 
per cent of the men stated that the safety arrangements of 
the company were 'not good'. Of these, the majority complained 
about having to breathe the cement dust; something that 
according to them produced coughs. A packer tells us: "It's 
very dusty where I work. Sometimes they have to shut the 
place down because of the dust. We are always moaning about 
it. The plant itself does not work well when the cement is 
too dusty or too wet. It just won't come off the hoppers. 
Kiln burners never seem to get it right. There is a lot of 
coughing around here, it's worst when you wake up. " It was 
said that due to cement spillages the roads and paths became 
very slippery when wet. The shop steward for safety said that 
the equipment itself did not constitute a major health hazard. 
More dangerous, he continued, was the heavy traffic on the 
company roads; "Somthing like 2000 journeys are being made every 
day and we have had some accidents, men getting hit as a result 
of this, including a fatality. The equipment does not usually 
cause serious accidents, maybe some bruises as a result of 
handling, although a man lost two fingers a couple of days ago. 
Then a man fell over the quarry but he is all right now. " 
The kiln cleaner said on his part that the equipment did pose 
a threat to safety, specially his. The job of this man is to 
enter the massive steel cylinders, bar in hand, to clear the 
hardened surplus clinker, and to assist in the stripping of 
the brick-work. At the time of my visit, one of the kilns was 
being repaired and on request I was taken to see the work being 
done there. Some of the brick-work had collapsed and a 
section of the kiln had been removed in order to permit access. 
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The mere act of walking was difficult enough inside the 
cylinder with lumps of clinker stuck to the surface and 
dozens of chains hanging all along the way. The use of helmets 
was a must, for clinker or bricks may come loose and cause a 
serious accident. Torches were also needed to illuminate the 
dark enclosure. The kiln cleaner referred to his own 
experience: "Stripping a kiln is very hard work. You stand 
there knocking the bricks off, its really back-breaking.. 
If it is a small job you have to get in while its hot, as soon 
as possible, and get on with it. The chains make the work 
very awkward. I do not think this job is safe with all the 
clinker stuck above your head, it may fall off. That happened 
to one bloke I was working with, he broke his collar bone, 
hasn't been in the kiln since. It's not a clever place to 
work really. " 
The Nature of the Work Tasks 
Up to now we have examined the workers' industrial 
backgrounds, level of training, definitions of the company 
and of its technology, and prevailing work conditions. It is 
time to focus our attention upon the actual nature of the 
jobs and of the workers' participation in BC's production 
process. 
Five of the respondents work in the packing and loading 
plants. Their job involves checking the proper functioning 
of the self-closing bag equipment, placing the bags under the 
hoppers, and making sure that the conveyors do not become 
over-loaded; if they did the bags would pile up with a 
subsequent spillage of cement. At times these operators move 
on to filling the metal drums, or on to loading. There is a 
great deal of flexibility at this level. This arrangement 
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was liked by the men for it offered them the chance to earn 
more bonus money. A packer said: "On my plant you can pack 
or load and there is as much overtime as you like. There is 
no asking for it, you come in and they find work for you. 
If the kilns are down you take up loading. I can do 15 hours 
a day; it's tiring but you get used to it. I want a good 
standard of living. " According to these men there was nothing 
special about their jobs, and the same opinion was voiced by 
the belt man and kiln cleaner. This group of workers said, 
for instance, that their jobs did not give them a feeling of 
achievement. A packer said: "There is no achievement in this. 
You put the bag under the hopper, press a button - step on it - 
the cement comes out. When the bag is full and sealed you let 
it go on the belt, that's it inside out. " The belt man added: 
"I send the materials up the colour mill. There's not much to 
it. There is a belt underneath the hopper, it goes up to the 
top floor where we are working, you open the valve and send 
what is required. The job is opening and shutting the valve, 
that's what is required. " The jobs were not perceived to be 
essential to the success of the company, nor were they thought 
to offer the chance to change the established system of work: 
"There is no way to fiddle, it's all controlled. The speed is 
all set up, only one speed. " 
Very different attitudes were found among the control 
room operatives and tradesmen. The work performed by these 
men involves more complex operations than those in packing. 
A kiln burner described his job: "It's difficult to describe 
really. You've got to watch your drafts, termperatures, the 
fuel that you are using, the amount of air coming in and the 
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speeds. It's all very interesting. I like the job, I am 
always looking at the panels, a set for each kiln. Take 
this one now, the other two are down. " (The operator 
launched into a 25 minute explanation of the tasks involved. 
Half way through the account, kiln burner number two interrupts 
jokingly: "Don't blind the gentleman with all that technical 
stuff.... "). All this is transferred on to this chart where 
I can read them out and keep a record of what's happened at 
each stage. " The mill operators also provided lengthy 
explanations about their responsibilites. (The interviews 
with these two men were not recorded due to the high levels 
of noise within the control room; however, notes were taken 
during the interview). They have to check the mill motors, 
the mill speed, the pump compressors, the feed systems and 
the clinker-gypsum mix. The job involves monitoring, and was 
perceived to be complex but not highly skilled: "If I leave 
here it would be as a labourer; it's not a trade like fitting. " 
Control room work, according to the operators, 
involved a feeling of achievement. A kiln burner said: This 
job is much more satisfying than others here. You are 
achieving something, seeing the end product. On the slurry 
feed attendant job which I did for nine years all you were 
seeing was the slurry being pumped from the wash mill over 
here and you made sure it went into the kiln. Once it had 
gone you had no control over it. " The jobs were also 
perceived to be essential to the success of the company. In 
the words of a kiln burner: "There is no one you can call on 
to solve problems. We could call the shift manager and he 
may give the order to shut down, but you are the kiln burner, 
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we make our own decisions. This job is not a straight 
forward thing, what goes wrong today could go wrong tomorrow 
but what you did today to correct that problem won't work 
tomorrow because it is something else that is causing the same 
reaction. Unless you are a kiln burner there is no way you 
can solve the problem. The final quality of the product 
depends on your job. " It was felt that control room jobs 
offered a chance to introduce 'your own ideas', but only some- 
times. None of the respondents reported being able to change 
the work routine very often. The electrician said: "Basically 
I am allowed to do the job as I see fit. There's no one look- 
ing over my shoulder but there are limits to what you can do. 
Overall you can take pride in being a tradesman. " A kiln 
burner: "The kiln does not run by itself because we get a 
lot of variation in the coal; sometimes it's too wet and we 
have to stop and reset from the beginning. I find it interest- 
ing, you seem to have always something that you have to think 
out or try to put right, but basically we all work the same. 
We can't alter the technical compound, we can't alter the 
machine aspect of it. All we can do is try to improve the 
efficiency of the plant. You can't improve on the job very 
often, only sometimes. " 
Taking the sample as a whole, we find that the men do 
not hold high hopes for future promotion. Those in packing 
and loading did not'feel. there were many opportunities nor 
positions to advance to. They referred to the very few jobs 
available in production. The control room operators felt, 
on their part, that theirs was the top job in the whole 
company and hence their prospects for further promotion were 
nil. 
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In spite of the complaints formulated by the packers, 
loaders, belt man and kiln cleaner, concerning promotion, 
the interviews revealed no real desire among them to be 
transferred to other jobs. Only three of these men 
expressed an interest in other types of job. The colour mill 
operator wanted to train to become a kiln burner for the 
interest this involved. The kiln cleaner preferred to be a 
gang-man in order to get a higher wage and one of the packers 
wanted to take on fitting as a way to do something more 
interesting. The reasons given by the men for staying in their 
jobs were: - 
(a) They would rather stay with their friends, and 
(b) sheer habit. 
The interviews revealed that, for 85% of the sample, 
getting on with the bosses was the most important factor 
in order to advance at BC. 
Trade Union Membership, Images of Society and the Negotiation 
of Technology 
Now we turn to the samples' perceptions of trade 
unionism in the firm, the quality of industrial relations at 
BC and the nature of negotiations over technology. 
The interviews uncovered a set of attitudes falling 
neatly under D. Lockwoods 'deferential' model of 'images of 
society'. But the community and industrial background of the 
men in the sample is that associated with the 'proletarian' 
worker. 
Most of the operators interviewed did not have any 
previous job experience before joing BC, and those men who 
did, gained it working in industry. The respondents have 
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always worked in large companies employing over two thousand 
people and their fathers were also industrial labourers in 
the cement and paper plants around the Gravesend area. Most 
of the men interviewed never worked in the industrial centres 
of Britain but in companies located within the predominantly 
rural county of Kent. 
As to the attitudes themselves, the study revealed a 
low level of support for trade union activity in the firm. 
When asked about their reasons for having joined a union 
(all the respondents belonged to unions, 61% to the TGWU 
and 39% to the AUEW), most of the men referred to the advan- 
tage of being covered in case of accident and added complaints 
about shop stewards at BC being too militant. The control 
room operatives were particularly opposed to the way in which 
the convenors conducted union affairs. A kiln burner said: 
"I joined for protection although I don't agree with what's 
going on with unions. Strikes is all they think about. Here 
it is not all that bad, it is mostly in the north. I don't 
think it will come this way much, all unions are getting too 
big for their boots. " One of the workers interviewed was the 
AUEW convenor at BC and he talked amply about the repercussions 
of these hostile attitudes on his role as negotiator. He 
said: "I used to go on different courses and found out that 
a lot of things were not carried out on the shop floor. The 
management seem to give the impression that they wish to have 
a lot of consultation, when in fact there does not seem to be 
the procedure for consultation to take place. This industry 
is run by families right up to director level and down to 
shop floor level. There is a paternal instinct which permeates 
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the way in which decisions are arrived at. We have to get away 
from paternalism to a more democratic way of thinking". 
Management-worker relations were highly rated by the 
sample (Table 6.3). 
RATING n 
Very good 2 15 
Good 8 62 
Fair 3 23 
Not good -- 
TOTAL 13 100 
TABLE 6.3 Assessment of Relationship with Managers - BC 
Managers were perceived to be friendly and to take an 
interest in the men's personal problems. As the colour mill 
operator put it: "The managers are friendly, you can take a 
couple of days off if you say you have domestic problems, 
that's good enough for them". A kiln burner said, when 
referring to this: "We are left to carry on with the job. 
Managers are friendly, we always have a joke. They come in, 
we have a chat, there is a good social atmosphere in here". 
As was mentioned before, the interviews with process operators 
took place in the control rooms. During the three-hour period 
of my stay there, the Production Manager made three visits to 
check the controls and the Chief Engineer made one visit with 
the same objective. The kiln burners also received, during 
that same period, a number of phone calls from the Production 
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Department. This constant exposure to management made me ask 
the operators whether they identified more with them than with 
the men on the floor. This answer was representative of all: 
"You are in constant contact with higher management so we 
identify more with them than with the shop floor". 
The good relations existing between managers and workers 
were explained by the kiln cleaner in the following terms: 
"They give and take. Things that shouldn't be done they over- 
look a bit and expect you to pay in the same way. I think it 
is balanced. Perhaps you get a dirty job and you get it done 
and because it was a bit more strenuous or hot they overlook 
the fact that you went to sit down for half an hour". 
The existence of good manager-worker relations at BC was 
the factor most liked by the men about working there. The 
extent to which the men valued their relationship with 
management can be appreciated in Table 6.4. 
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FACTOR L 
Good manager-worker relations 9 69 
Interesting job 3 23 
Job security 18 
TOTAL 13 100 
TABLE 6.4 Best Liked Factor About Working for the Company - BC 
The implementation of new technologies was a function 
that the men preferred to leave in the hands of management. 
Nine of the workers (69%) thought that unions should be 
consulted only on these matters. A packer said: "It is the 
job of management to decide what plant and equipment will be 
beneficial to the company, but the workers should be approached 
for their opinion. A new packing plant may produce more tonnage 
than the men can handle. " The convenor: "The union should not 
decide with management on new equipment, this comes into the 
area of consultation. Although the men on the shop floor may 
not be of the highest educational standard, they certainly 
have the practical experience of manufacturing cement and that 
experience tends to be ignored. We should be consulted. " The 
belt man added: "I don't like this business of workers' 
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participation. We are not qualified enough. Let's give a 
bit of respect to the management side, they have done all this 
training and have a bit more up here. We should have the right 
to ask and be told about what's going on but the management 
are there to make the decisions. " Finally, the kiln cleaner. 
"We should be consulted but not decide because they have to 
pay for it. " 
A smaller group of workers thought that unions should 
decide with management the technologies to be implemented in 
the factory (23% answered in these terms), whereas only one 
man took the view that the unions must not interfere with 
management in any way. 
There were complaints about the management not 
providing enough information to union and men about the 
company's plans in general and on technical changes in 
particular. Sixty two per cent of the respondents stated that 
they were 'not well informed' about technical issues (imple- 
mentation and operation of equipment) and thirty eight per 
cent said they were 'not informed at all' on these issues. 
In their view, this lack of information produced quite a few 
problems. The colour mill operator said: "They never keep us 
in the picture. They designed the special cement plant, put 
it all in and said well, that's it, now you get on with it. 
If they went to the workers and said look here is the blue 
print and asked them their opinion, do they think it's feasible, 
well fair enough. The packing plant is not to our satisfaction 
because there was not enough cooperation between the designers 
and the people who run these plants. The belt system is 
terrible loading-wise, the bags pile up and the cement gets 
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spilled everywhere. " One of the millers described what 
happened in his plant: "It's happened here that they duplicate 
the equipment like at the grinding mill where they tried to 
cut the labour needed without asking the lads what the result 
might be. The result was they had to finish up paying much 
more than it would have cost to keep the men there. " Another 
packer said: "They put new fillers and nobody was consulted 
on the shop floor. The new machines caused all troubles 
imaginable. The management said they weren't getting the 
tonnage out, why weren't we doing this and that. The planners 
had not asked anyone, the, - job had to be replanned again. 
When you have been doing the job for some time you have the 
edge over the technical men if you like. You know how to 
twist and turn the bags. " 
Technology and Job Situation 
Despite the respondents' deference to management 
regarding technical implementation, there was a feeling among 
them that technological innovations would bring about higher 
levels of unemployment both in and outside the plant. 
(Table 6.5). 
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PROBABLE EFFECT n in plant %n out plant 
Will create more 
unemployment 8 62 10 77 
Wont have any effect 4 31 18 
Will make for a 
better job 182 15 
Will help to produce 
a better product ---- 
Don't know ---- 
TOTAL 13 100 13 100 
TABLE 6.5 Perceived Effect of Increased Technology On Own 
Job and On Jobs In Other Industries - BC 
The following quotations reflect the general feeling 
for the future situation in the works. The belt man: "The 
jobs here could be easily automated but at the moment they are. 
not doing anything like it. This is the original machinery 
and the original buildings. Many jobs are done by hand where 
they could be done by machines, on the other hand it would 
leave some of us unemployed, but that's right, you have to 
work with the times. " The dolour mill operator: "I wouldn't 
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blame them for going for automation. I would be inclined to 
do the same if I was in their sort of situation. They could 
automate the plants, do away with a percentage of labour and 
cut costs. I am in favour of modernisation. " 
The electrician-and the control room operators were the 
only respondents who expressed a feeling of confidence about 
the future security of their jobs. As one kiln burner put it: 
"You won't do away with the person burning the kiln because so 
many things can happen: I can't see how they can get a machine 
to do it. There's so many untold things about this job, even 
the instruments give you false readings, you have to look in 
there and from your own experience know what to do. You can't 
rely on your instruments, they give a rough idea but you can't 
sit here and say well so and so is happening I got to do 
this other. You have to go out and check it. You can tell 
by experience what it looks like in there - is the right kind 
of stuff coming out - or whether it needs to be hotter. 
Automation could do away with some jobs but I doubt they will 
get so advanced here. " The electrician said: "There will be 
redundancies in the packing plants. There they used to need 
many more men to do the work, but electrically we can only 
improve. It has been the case that with new equipment there 
is a need for more electrical systems. The electrical trade 
will expand. " 
Technological innovation was not perceived to pose an 
immediate threat to the employment situation of the men at BC. 
Even among those workers who thought their jobs could be 
easily automated there was no fear of this happening in the 
near future. Many commented that from what they had seen of 
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change over the years, automation would probably not arrive 
at BC. More worrying to the men was the possibility of the 
works closing down due to the exhaustion of chalk in the. area. 
This, they thought, was the factor affecting more the life of 
BC at present; uncertainty about the future security of the 
company at Swanscombe produced, I was told, anxiety and low 
morale among the men. It was on these grounds that just over 
half the sample (54%) described their jobs as being 'rather 
insecure'. 
The control room operatives, the electrician and the 
kiln cleaner did not express concern for the security of their 
jobs and rated them to be 'very secure'. These men thought 
that, thanks to their skills, the company would try to retain 
them in any circumstance, even transfer them to other sites. 
The confidence of the kiln cleaner about the security of his 
job was not founded, however, upon any consideration of skill. 
As he himself put it: "My job is just labouring, skills don't 
come into it but they will always need someone to get into 
the kilns. " 
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TECHNOLOGY AND WORK ORIENTATIONS 
Managers, Technology and the Maximisation of Profits 
The cement company investigated in this research is an 
example of a continuous process works, within the terms of 
Blauner's and Woodward's definitions: all the products were 
piped away, there were no recognisable machines and few workers 
visible, and in a number of important stages of the process, 
the operators were engaged in tasks which involved the 
monitoring of equipment, the reading of dials and charts and 
the adjustment of valves and furnaces. These tasks were 
performed in control rooms and a group of ancillary workers and 
tradesmen serviced the plants. 
With respect to their administration, Woodward tells 
us that firms with this type of technological arrangement 
find it easier to set and reach targets than the most up-to- 
date and efficient batch production firms. Also, the skills 
of the plant operator are not formally recognised and this 
leads to problems in establishing their occupational status. 
Despite their 'perceptual' and 'conceptual' skills, these 
workers are classed as semi-skilled, and process firms have 
problems in finding and keeping men of sufficient calibre at 
this low figure ( it must be pointed out that Blauner's 
interpretation of tbPskill distribution in processplants 
differs from Woodward's For him the diversified job structure 
typical of these firms is a source of worker integration into 
the factory community. ) 
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Managers at the cement processing plant defined the 
company's technology as 'obsolete'. In their view, the old 
age of plant and equipment did not allow for a truly 
continuous process. The kilns broke down frequently and this 
(contrary to Woodward's predictions) made the setting and 
achieving of production objectives difficult. The managers' 
awareness of 'output' as a critical feature of technology also 
emerged in the plans for improving the production arrangements 
of the firm on the line of continuous processes: wiring for 
remote controls, increasing tonnage with reduced labour and 
higher automation in packing. 
The issue of the occupational status of process operators 
is of interest for this research insofar as it had implications 
for the attitudes expressed by the manual sample. The 
significance of these attitudes will be examined in detail 
later but we can gain an insight through managers' accounts 
of the problem. The information collected at BC supports 
Woodward's finding that grading constituted an important area 
of concern for managers in continuous process firms. This can 
be appreciated in their perceptions of the nature of skills and 
training in blue collar employees. However, there is no 
indication that finding and keeping control room operators was 
difficult. On the contrary, managers expressed the view that 
almost anybody from the Labour Exchange could be trained for 
such jobs, and, on the basis of interviews with kiln burners 
and grinders, they were happy with their immediate jobs and 
the company as an employer. 
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In the case of BC, the difficulty consisted in reaching 
agreements with. the work force on the higher rates awarded to 
process operators; the job structure of the firm was a source 
of discontent and not a source of integration as Blauner 
suggests for this technological type. 
Workers Orientations and Technology 
(1) Substantive Orientation 
Contrary to the men in the previous samples studied here 
who were mostly concerned with extrinsic rewards, workers at 
BC aspired above all to be socially integrated into the factory 
community. The desire to get a good wage came second in their 
work priorities whereas extrinsic rewards came third and the 
aspiration to work under good material conditions came fourth. 
(Table 6.6) 
FACTOR 123 MEAN 
RANK 
Good social 
atmosphere 8001.0 
High wage 4 9 0 1.69 
Interest 1 2 2 2.20 
Good working 
conditions 0 2 6 2.75 
Other 0 0 5 3.00 
TABLE 6.6 Determination of Substantive Orientations to 
Work - BC (Ranking of Work Priorities) 
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Although the desire for variety ranked third in the 
wens' expressed work priorities, it ranked first when they 
were asked to assess the quality of their jobs inter-industry. 
(Table 6.7). 
FACTOR 11 
Interest 4 80 
Working conditions 1 20 
TOTAL 5 100 
TABLE 6.7 Factors Used to Establish Comparisons Between Jobs 
Inter-Industry - BC. (Only those with work 
experience outside BC answered herd n= 5) 
Yet another indication of the men's desire to derive 
intrinsic rewards from work emerged when they were asked to 
state their reasons for wanting to keep/or change their jobs 
within the company. Just over half the respondents referred 
to scope for variety involved in the different work tasks 
in their answers to this. (Table 6.8). 
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REASON 
Interest 7 54 
No preference 5 38 
Wage 18 
TOTAL 13 100 
TABLE 6.8 Reasons for Wanting to Keep/or Change Jobs 
Intra-Industry - BC 
The extent to which workers saw their aspirations 
fulfilled can be appreciated in Table 6.9 below. 
4 3 2 1 MEAN 
ASPIRATIONS VERY GOOD FAIR NOT RATING 
GOOD GOOD 
Good social 
atmosphere 2 5 1 0 3.13 
High wage 0 8 5 0 2.62 
Interest 2 0 0 3 2.20 
Good working 
conditions 0 0 2 6 1.25 
Other 0 4 1 0 2.80 
TABLE 6.9 Work Priorities and Levels of Satisfaction - BC 
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Table 6.9 indicates that workers at BC were relatively 
satisfied with the conditions of their employment. Overall 
they thought that the social climate of the firm was a little 
better than good. Also that their wages and opportunities for 
variety in work were between fair and good, whereas the material 
conditions prevailing in the shops were assessed as not good. 
The effect of technology on the mens' expressed aspir- 
ations at work is discussed below. 
(a) Technology and Social Relations 
Proponents of the 'technological implications' approach 
claim that the two ext3mes of their scales of technical 
complexity are in many respects more similar to each other 
than to large-batch and mass production systems. 
With respect to management-worker relations, Woodward, 
Blauner, Fullan, Walker and others have suggested that those 
systems in the middle ranges of their scales give rise to more 
intense conflict than those at the extremes due to the differing 
nature of the situational demands of the production process. 
In continuous processes there is generally less pressure, more 
autonomy and the plant itself can contribute a framework of 
discipline and control which may be less resented than authority 
exercised by a superior. 
Management-worker relations. at the cement works, were, 
as we saw, of an agreeable nature. But, since only a small 
number of the work tasks at the plant resemble sociotechnical 
analysts descriptions, it is doubtful that technological factors 
determined the social integration found there. 
As in the case of the fertiliser plant investigated by 
Nichols and Beynon, most of the jobs required no special 
skills nor responsibility. Furthermore, some involved the use 
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of conveyor belts. Still, the majority of the men in my 
sample (mostly unskilled packers, kiln cleaners, valve 
operators and others) rated their relations with management 
favourably. Also, the existence of good manager-worker 
relations emerged as the most liked factor about working 
for the company. 
The interviews with control room operators and the 
observation of their tasks revealed that their jobs involved 
frequent contacts with management (even higher management: 
chief engineer, production managers) and much autonomy, and 
in this case, technology may have been a contributing factor 
in their social integration. But to explain the unskilled mens' 
integration we must look to other sources. 
I would suggest that in view of the data on the mens' 
social and industrial backgrounds and their accounts of life 
within the company, paternalism and the traditionalism of 
labour were more important factors than technology in the work's 
social integration. 
There is, however, another factor which must be considered 
for its influence on the nature of manager-worker relations. I 
am referring to the hostile external environment facing the 
organisation as a whole. As we saw, conservationist groups 
and the Department of the Environment represent a serious 
threat to the works' chances of survival and the workers were 
quick to support managers in their battle to keep the site 
open. 
Although poor working conditions raised some conflict 
between managers and workers, the release of cement dust into 
the atmosphere was a contributing factor in the social 
integration of the firm. 
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The extent of the external. environment's impact on the 
life of the site is best appreciated in historical perspective. 
As far back as 1874, the works (then Messrs. J. B. White & 
Brothers) was under attack from nearby wealthy residents 
protesting at the 'nuisance in the manufacture of cement'. 
Following an injunction against the firm, workers engaged in 
demonstrations and meetings to support managers' claims that 
the dust was not injurious to health (see Appendix B). 
Instances like these have been common in thecement industry's 
history and must be considered in any attempt to understand 
the pattern of social relationships involved. 
But it would be an overstatement to say that the site 
was socially integrated in any complete sense. Unskilled 
workers expressed much resentment against the control room 
operators whose wages were perceived as too high for their 
skills. The unskilled also complained about the low quality 
of the kiln burners' job. This information does not support 
Blauner's claim that the diversified job structure in 
continuous process is a source of worker integration in the 
factory community. 
(b) Technology and Economic Rewards 
Although concerned with different aspects of industrial 
organisations, J. Woodward and R. Blauner have both referred 
to the problem of the occupational status of the process 
operator. Despite his experience and ability to absorb a 
great deal of information and to act on it continuously, the 
plant operator does not need nor develop skills which are 
formally recognised outside his own firm. The traditional 
differentiation between the skilled and the semi-skilled 
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worker, says Woodward, does not allow for a situation in which 
the manual and motor elements of skill have been taken out of 
the main production task, while the conceptual and perceptual 
elements remain. Blauner also touches upon this issue when 
he says that in continuous process industries there has been a 
shift from skill to responsibility with a subsequent loss of 
traditional manual abilities. As a consequence, plant operators 
have to be recruited as semi-skilled workers at a comparatively 
low rate of pay, and this, according to Woodward, makes it 
difficult for a firm to find and keep men of such calibre. 
However, the situation at the cement manufacturing plant 
does not resemble that portrayed by Woodward for plant oper- 
ators in continuous process. In describing the nature of their 
jobs, kiln burners referred to the many years they had worked 
for the company. One of them was at the control room for 14 
years (this after 9 years as a slurry feed attendant) and 
expressed a feeling of satisfaction with his job. 
Although classed as semi-skilled, the rates awarded to 
plant operators were the highest in the works (including rates 
for skilled tradesmen). Hence it is unlikely that they would 
want to leave the company on account of receiving a low wage. 
Another important factor to consider in this connection is the 
mens' aspiration to work in a firm with good (pleasant) social 
relations. Given a ligh degree of integration between control 
room operators and management, economic factors may not play 
such an important part in the formers' decision to remain 
employed at the company. 
The interviews with packers, loaders and other unskilled 
men revealed a great deal of resentment over the high rates 
paid to kiln burners and grinders, and in an attempt to increase 
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their own wage packet, some of them resorted to the use of 
illegal technologies. This was only possible at the packing 
plants where the control system was not inherent in the 
machinery itself. 
The extent to which, the men could fulfill their economic 
aspirations varied, then, with their place in the production 
process. Those at the extremes (feeding, packing) were less 
satisfied than those controlling the middle stages (kiln 
burning, granding). 
(c) Technology and Intrinsic Rewards 
The idea of the privileged position of the process 
operator is commonly found in the writings of socio technical 
analysts. Chemical workers, they say, are employed in 
technically advanced plants where many of the operations are 
automated. They control their pace of work and are responsible 
for the quality of the product, for the continuous trouble- 
free operation of the processes and for the extremely expensive 
automatic equipment. The variety of the jobs of chemical 
workers is considerably greater than in other industries 
(especially mass production) and although they do not require 
elaborate knowledge, they must be performed with care, and 
involve clerical tasks. 
The control room operators interviewed at the cement 
firm certainly saw their jobs in terms of the image presented 
by Blauner and others for work in continuous process industries. 
Kiln burners and grinders spoke of the high responsibility and 
content of their job and of the experience needed to master all 
aspects of it. The operators also stated that the cement 
industry was not a skilled industry: production jobs were 
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perceived to be based more on 'attitudes' than on specialised 
knowledge and yet they allowed for control. The kiln burners 
said, for instance, that only they could solve the difficulties 
involved in turning slurry into clinker. 
This view of the unskilled character of the cement 
industry was strongly maintained by the packers, loaders and 
other operators. For them, work was monotonous, simple and 
physically demanding. Perhaps the most critical case of this 
was the colour mill operator's job. Within a truly continuous 
process his task was simply to empty bags of coloured chemicals 
down the grinding mill. 
Since the number of control room jobs was very small for 
the whole works, it is difficult to suiscribe to the idea of the 
process operator as more privileged than workers in other 
industries. Rather than providing the men with a sense of 
dignity, most jobs were a source of discontent. 
(d) Working Conditions, Technology and Technological Change 
In 'Alienation and Freedom', Blauner suggests that there 
is one aspect of continuous process technology which could 
conceivably increase the feeling of meaninglessness in work: 
The operator's sensory relation to his product is totally 
eliminated. In industrial chemical plants, says he, the product 
is not worked on directly nor even seen by the operators. The 
chemicals pass through the entire cycle in pipes and enclosed 
reactors and the operators watch this process by means of 
dials and guages. 
However, as it clearly emerged from my study of the 
cement works, the product left no corner untouched. Packing 
plants, control rooms and administrative areas were all 
subject to a considerable amount of cement dust. The condition 
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was so critical that it appeared as the most disliked factor 
about working for the company, and accounted for the low 
ratings attributed by the sample to the safety arrangements of 
the firm. 
The mens' definitions of the company and its technology 
also reflect a dissatisfaction with working conditions. Old 
plant and equipment made for a difficult job and the spilled 
cement made for slippery roads and pathways. 
The men welcomed all the technological innovations 
implemented by the company; new packing plants, conveyors, 
remote coiitrols were all perceived to have improved working 
conditions. But in spite of this, workers were not happy with 
the material environment on the site. 
(2) Procedural Orientations 
The community and industrial background of the men in 
the sample is that associated with a 'proletarian' image of 
society. As with many towns on the southern bank of the 
Thames Estuary, Swanscombe's association with the cement 
industry dates back to the early years of the 19th century. 
The plant studied here was established in 1825 and by 1874 it 
employed some 700 manual workers. By 1874 it had grown to 
850 workers and became the largest cement firm in Britain 
(See Appendix B. Section c), 
BC constitutes the main source of employment in the town 
and those who join are very often neighbours and not infrequently 
kinsmen. Overall they can be said to participate in an 
industrial community. 
However, the attitudes expressed by the sample were more 
congruent with those Lockwood set out for 'deferential' workers: 
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unfavourable opinions of trade unionism, identification with 
employers and a concept of bosses as the people who know how 
to run things. In the mens' views, for instance, managers 
are better trained than union officials to decide on the 
technologies to be implemented in the company, and should be 
left to adopt whatever measures they consider will increase 
profits (even if it means fewer jobs as with higher automation). 
J. Cousins and R. Brown's study of ship building workers' 
images of society, I would suggest, is of value in an attempt 
to explain the deferential attitudes of my sample. Social 
groups in a cement plant (as in the ship yard) are not only 
occupationally distinct but also small in size and there is a 
fragmented wage structure. These aspects of the work situation 
act as divisive factors and inhibit the formation of a 
dichotomous or two-valued power model. Of course, Cousins 
and Brown's formulation of the factors influencing the ship 
workers' social imagery is more complex than this, but the 
nature of the information collected through my interview 
schedule does not allow for further argumentations on the 
lines set out by them. 
There are, however, two other contributing factors to 
the rnens' social integration. An hostile organisational 
environment and the paternalistic strategies of labour control 
used by the firm have most likely impaired the development 
of an awareness of 'us' in contradistinction to 'them'. 
ID CONCLUSIONS 
In Chapter one of this thesis I proposed to investi- 
gate managers' and workers' perceptions of technology and 
the ways in which these derive-from their work activities. 
As opposed to the sociotechnical systems approach, 
with its emphasis on determined behaviour, the processual 
model advocated here stressed the socially constructed 
nature of work settings and aims at explanations which take 
into account the participants' definitions of the situation, 
aspirations and projects of action. 
The need for this alternative approach, I also said, 
arose from the highly formalistic perspective found in the 
writings of sociotechnical analysts in which there is more 
concern with the configuration of formal organisational 
structure than with what happens to people who work in 
organisations (particularly in the case of the sociology 
of organisations) and with the study of behaviour in terms 
of prescribed rules rather than in terms of the interests 
of those who are involved (particularly in the case of 
industrial sociology). 
The review of the literature in chapter one suggested 
that the work of sociotechnical analysts such as Blauner, 
Woodward, Fullan and others tended to see human behaviour 
as if determined by a set of 'objective' constraints that 
can be simply identified and measured in the industrial 
situation. Levels of intrinsic satisfaction in the job and 
worker integration are assumed, in this approach, to be 
deteirnined by the requirements of the production system; 
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and there is a failure among its proponents to consider 
the impact of managerial and workers' demands and resources 
within the organisation. 
By adopting a processual perspective in this research, 
I hoped to investigate the processes of negotiation and 
interpretation which, according to Elger, Silverman and 
others, mediate different production arrangements in order 
to further the sociologists knowledge of the relationship 
between technology and the attitudes and behaviour of 
industrial workers. 
Rather than to adopt a totally subjective or phenomeno- 
logical viewpoint which loses sight of the social order, 
social action and relations of power as such, I followed 
Hyman in his suggestion for the need to look at the 
structural influences of the work setting so as to introduce 
a discussion of the ways in which men's abilities to achieve 
their goals (aspirations) are limited by the objective 
characteristics of the situation. 
Technology, as Woodward and Blauher are right in 
indicating, has an objective reality, but any attempt to 
study its impact must consider the particular interaction 
system involved. In other words, as I maintained through 
the introductory chapters of this work, the impact of tech- 
nology is a 'mediated' impact, and in order to understand 
its nature the observer must look at the way in which 
technical arrangements are conceived, interpreted and 
modified in the course of social interaction. 
437 
The ways in which technology is interpreted, it was 
also suggested, must be related to the particular 
aspirations and orientations men bring to or develop in 
work. Hence a major concern of this study was to discover 
and to order the work priorities among the manual respon- 
dents (managers' were taken for granted). 
The 'impact' of technology was investigated both in 
relation to the profit making goal that characterises 
industrial organizations in capitalism and in relation to 
the workers' expressed work aspirations. In connection 
with the last area of concern the study revealed that four 
substantive orientations predominated among the sample. 
Those were (a) the desire to obtain high economic rewards, 
(b) the desire to participate in an integrated social 
environment, (c) the desire to perform an interesting 
work-task, and (d) the desire to work in good material 
conditions. Also, the respondents were disinclined to 
be involved in decision-making procedures in the organi- 
zation. 
Once the sample's orientations, interests, meanings 
and projects of action in work were established, it became 
possible to outline with certainty those areas in which 
the model pursued here could contribute to an understanding 
of the role of technology: 
1. The first area is conceptual, and refers to the 
nature and implications of sociotechnical analysts' 
categories of technology. 
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2. The second area, which is closely related to the 
first, refers to the formulation of lay categories 
of technology which reflect the day-to-day productive 
experiences of lower organizational members. 
3. The third area is that of workers' ability to act 
upon formal organizational arrangements and the 
development of politically relevant knowledge. The 
points to be raised here are: 
(a) The mediated impact of technology. 
(b) The extent to which technology can be seen as 
an objective constraint in the work situation. 
(c) Workers' aspirations to control their technical 
environment. 
4. The fourth area concerns the relationship between 
production technology and the nature of social 
relationships in work, and allows for a critical 
appraisal of the writings of sociotechnical analysts 
in their formulations of worker integration in the 
organization. 
I will start the final discussion of the findings 
in this research by considering the common-sense categories 
of technology that emerged, and their relationship to 
Woodward's and Blauner's categories of analysis. Following 
this, I will treat the nature of managers' and workers' 
orientations and aspirations and what the lay categories 
of technology. tell us about'them. Next I will discuss 
the influence of the dominant ideD. logy of the wider society, 
of sub-cultural values, and of the men's own experience 
of technology as producers on the latters' orientations 
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toward decision-making procedures. This will be followed 
by a discussion of technology and social relations and by 
a summary of the findings of this study, and finally by 
an outline of its main methodological shortcomings. 
1. Sociological and Lay Categories of Technology 
In 'Industrial Organization: Behaviour and Control', 
Woodward criticises Charles Perrow on the grounds that 
his attempts at measuring technical variables are of an 
elementary kind. Not only does he fail to provide a 
good indication of how to position a firm on his techno- 
logical scale, he also focuses his attention bn the 
perception by organization members of the constraints in 
the work environment rather than on the constraints them- 
selves. Woodward suggests that Perrow did what her own 
Imperial College team had tried to avoid from the outset: 
he classified technology in terms that are themselves social 
and this reduced the usefulness of his framework as an 
instrument for relating technical variables to structural 
and behavioural differences. 
I 
According to Woodward, neither Perrow nor other socio- 
technical analysts have been interested in the classifi- 
cation of technology and the measurement of technical 
variables 'for their own sake'. Instead their objective 
has been the better understanding of the relationships 
between organizational behaviour and the manufacturing 
system2. 
Although concerned with a different aspect of organi- 
sational life, Robert Blauner shares Woodward's confidence 
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in the scientific nature of his research procedure and 
concepts. An indication of this is the author's conten- 
tion that his study of alienation in work proceeds from 
recasting a politically loaded controversy into a 
manageable scientific question3. 
A common feature in the work of Woodward and Blauher 
is that they treat technology as 'given'; an objective, 
non-social independent variable through which it becomes 
possible to study and compare organizations. There is no 
attempt to discuss fully the underlying assumptions of 
' their concepts. 
However, as the present research has demonstrated, 
the classification of production arrangements in terms of 
'output' is wholly social. It reflects managements' 
concerns and perspectives in industrial organizations. 
COMPANY OPERATIONAL CATEGORIES KNOWLEDGE 
CATEGORIES 
ME Craft Specialised 
SC Small Batch 
PC Large Batch Labour 
Intensive 
CE High Capital 
RL Handwork Mass Assembly 
BC Backward Average 
P (See Appendix A) High Technology Specialised 
Continuous Process 
Fig. 14. Technological categories as found among 
Industrial Managers. 
Figure 14 above is of value in indicating the 
managerial bias inherent in those categories generally used 
by sociotechnical analysts in their studies of organiza- 
tional structure and process. The lay (or common-sense) 
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categories uncovered by this research also proceed from 
the logic that a shift towards a highly continuous process 
of production helps to overcome some important problems 
faced by managers in industry: most prominently-high 
labour costs, lack of product standardization, and low 
productivity. 
Even at the cement plant (BC) where the concept used 
to define the Company's technology differed from that 
Woodward and Blauner would have used, ' ourvu1- ' appeared 
as the main criteria by which to judge the 'backwardness' 
pof 
the production system. Frequent breakdowns, due to the 
plant's old age, impeded the 'continuous' production (as 
managers called it) of cement. 
Thus it seems fair to suggest that sociologists have 
adopted managements (lay) categories of technology and. have 
applied them with varying degrees of success to the compara- 
tive study of organizations. The extent to which Woodward's 
predictions for each range in her scale of technical 
complexity were confirmed in the firms in this research 
cannot be fully discussed here, for my concern has been to 
investigate social processes and attitudes in industry. 
Yet, on the basis of the information collected through my 
interviews with managers, it can be said that, in a number 
of respects, her categories accurately reflected the firms' 
'formal' structure. I am referring particularly to their 
labour requirements, proportion of turnover allocated to 
wages, and to managements' dominant function: development 
in unit production, production in mass production, and 
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research and marketing in continuous process. 
It may be objected at this point that it is managers 
who have come to rely on the concepts of social science 
to describe their experiences at work, that business and 
management courses have provided them with 'academic' 
explanations of factory life. However, this interpretation 
can be challenged on the grounds that the concepts used 
by Woodward and Blauner to distinguish production systems 
(craft, unit, batch, process, etc. ) were devised, originally 
in engineering science, hence they have been traditionally 
used by production engineers, chief engineers, machine 
designers and others. 
The attempt to apply managerial categories of 
technology to the study of shop-floor behaviour was not 
productive. As will be shown later in this chapter, the 
mens' level of social integration in the firm did not 
correspond with the objective constraints of their immediate 
jobs, but to a complex combination of contextual factors 
and the participants' interpretation of them. 
Yet technology had a great impact on the nature of 
the workers' jobs, and in order to examine this impact it 
is necessary to look at the mens' own definitions of the 
technologies operated. in their firms. 
Figure 15 shows a classification of technological 
types based on workers' perceptions in all the concerns 
investigated. Both operational and knowledge criteria 
are included as are their implications for manual activity 
on the shop floor. 
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Figure 16 below provides a classification of the firms 
studied here in terms of workers' common-sense categories 
of Technology. 
KNOWLEDGE TECHNOLOGY 
ADVANCED 
ADVANCED 
BACKWARD 
BACKWARD 
(a) (c) 
sc 
(b) (d) 
PC ME, CE, RL, BC 
Figure 16 
The environmental control vehicle manufacturer (ME) 
represents the case of a firm where the technology was 
'backward' both in operation and knowledge. The production 
equipment is old and outdated, also badly maintained and 
this poses a risk to safety. Output capacity is limited 
due to plant's old age, lack of tools and the peculiarities 
of customers' demands. The work was physically tiring 
and the shops overcrowded with men and machines. Technical 
drawings were inaccurate, leaving many loose ends for the 
men to contend with. Manual skills were perceived to be 
high, leading to a sense of achievement in work. 
The scientific instruments Company (SC) represents 
the case of a firm where the operational and knowledge 
dimensions of technology are advanced. The equipment was 
perceived to be updated and well maintained, capable of 
doing what was required, the work was physically light, the 
shops clean, and every effort was made to make the jobs 
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safe. Designs, operational sheets and drawings were 
accurate but the manual operations involved in production 
were laborious and lacked variety. 
The plastic coating concern (PC) represents the case 
of a firm where the operations technology is 'backward' but 
the knowledge involved in materials preparation and develop- 
ment is 'advanced'. The production equipment was perceived 
to be lacking in many respects. Its low level of mechani- 
zation made for a heavy job and the open tank system released 
fumes into the shops. Support systems (such as ventilation 
and air conditioning) were inadequate and this resulted in 
poor working conditions for the men. The work was perceived 
to be repetitive and lacking in skills, but the high quality 
of the coating materials facilitated the process on the 
shop floor. 
The camshaft manufacturer (CE) represents the case of 
a firm where the operations. and knowledge technology were 
'backward'. The equipment was old and badly maintained. 
The shops were dirty and the buildings in need of modern- 
izing. Lifting the cams was heavy work. Technical 
drawings and operation sheets were found to be, defective, 
leading to problems in the machining process. Workers 
stated that usually they were able to spot the error and 
recommend ways of solving them. However, the operations 
themselves were perceived to be routine and not to require 
much skill. 
The lighter manufacturer (RL) also represents the case 
of a firm with a 'backward' operations and knowledge 
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technology. The equipment was outdated and this resulted 
in loss of earnings. Instructions from engineers were 
found to be erratic and led to difficulties in the assembly 
of the lighters. 
Finally, the Cement plant (BC) represents yet 
another case of a firm with a 'backward' operations and 
knowledge technology. The equipment broke down frequently 
due to its old age and lack of maintenance, and this made 
the job difficult. Dust escaped from the plants and 
reached all sections of the works making for a highly un- 
pleasant material environment. The jobs (except control 
room operations) were physically heavy. They usually 
involved handling bags and metal drums filled with cement. 
The knowledge involved in the manufacture of cement 
(unlike that involved in its development) was perceived 
to be unsophisticated; control room operators expressed 
the view that their knowledge was based more on experience 
than on formal training and their performance was criticized 
by other workers on the site according to whom they burned 
too much clinker and never seemed to 'get it right'. The 
cement tended to come out of the process too dusty, too 
wet or too heavy and this made the packing operations 
difficult. 
None of the companies included in this study represent 
the case of 'high automation' technology, but there are 
good reasons for formulating it as a common-sense category 
together with 'backward' and 'advanced'. The idea of a 
highly computerized I_abouR savjn production system served 
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as the background against which many manual respondents 
defined the technologies of their firms, and against 
which they assessed the possible effect of increased tech- 
nology on their job situation. Furthermore, control room 
operators at the plastics concern (P), where the questionn- 
aires were piloted, did define the Company's technology as 
'high automation' and proceded to outline the consequences 
for the employment situation in the site and the sophisti- 
cated knowledge involved in product development (see 
Appendix A). 
From the foregoing it can be seen that whether pro- 
duction took place in units, batches or through a continuous 
process was less important to the operators in all firms 
than the material conditions, safety, physical effort and 
quality of equipment associated with their jobs. 
In referring to the nature of her operational 
categories Woodward has argued that the grading of firms 
according to their technical complexity implies no judge- 
ment of their progressiveness or backwardness nor is it any 
indication of the attitude of their managements towards 
technical innovation5. However, as my data for manual 
workers showed, it is precisely considerations of this 
type which lie at the centre of the mens' definitions of 
technology. 
R. Blauner has also ignored the quality of the mat- 
erial environment and of the production equipment in his 
descriptions of technology. Unlike Woodward, he is exclu- 
sively concerned to study normative integration in 
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industrial organizations but, as she does, starts his 
analysis from categories that reflect managements' pre- 
occupation with output. Thus his categories like those of 
Woodwards, cannot fully comprehend the workers' experience 
on the shop floor. A hazardous material environment, 
a badly maintained piece of plant, an operational sheet 
of poor quality might not be crucial factors in the socio- 
technical analyst's (or engineexs) classification of a 
production system but they do have definite consequences 
for the individual doing the job. 
It is not suggested here that the lay (or common- 
sense) categories of technology found among manual workers 
are better suited than those used by sociotechnical 
analysts to predict likely levels of worker integration 
or-the nature of his involvement in the organization., *Were 
we to formulate an alternative scale of technical complexity 
using workers' categories and apply them to the firms 
studied here there would be no correspondence between 
'backwardness' and low integration. What workers' categories 
show is the variety of factors which bear on the mens' 
day-to-day direct experience of technology, the deprivations 
resulting from technical backwardness, and their aspiration 
to perform in an advanced production system. The categories 
also revealed an unfavourable attitude toward the imple- 
mentation of highly automated production systems. 
The strategy of asking the respondents to define the 
technologies operated in their firms provided then, some 
valuable information for a critical assessment of the 
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operational categories used by Woodward and Blau: ner in 
their studies of organizational structure and behaviour. 
I hope that I have demonstrated that these categories 
are, literally, managerial categories and that as such 
cannot adequately explain the industrial experiences and 
attitudes of workers. 
2. Managers' Involvements at Work 
In chapter one it was said that, due to this research's 
primary concern with the experiences and deprivations of 
the shop floor, managers' orientations to work would be 
taken as given. Based on the writings of Kumar, Bin baum, 
and other critics of the post-industrial thesis, and on 
Nichols' discussion of ownership, control and ideology, I 
suggested that, despite their own career concerns, managers 
were more likely to be identified with shareholder inter- 
ests than with any other interests they may come to 
recognize. What this meant in the context of the present 
study was that managers' perceptions of technology would, 
in all probability, reflect a concern with the profit- 
making goal which characterises industrial organizations 
under capitalism. 
The lay categories of technology uncovered among the 
non-manual respondents pointed, in fact, to managers' 
overriding concern with profits. The appropIatness or 
otherwise of the production systems were assessed in purely 
economic terms, and the same can be said of the technologies 
managers wanted to see implemented in the future. 
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As I said in chapter three, this research would 
focus on processes of social interaction and presentation 
of interests between those managers close to production 
and workers, not between managers themselves. My 
interviews with staff personnel did produce, however, some 
relevant -information for a discussion of inter-departa- 
mental conflict and other conflicts occurring at managerial 
level. Although not included here, this information 
showed that my strategy of bringing managers and technology 
under the same system would be inadequate to study the 
former's experiences at plant level. In a number of 
cases, managers experienced technology as an external 
constraint; as innovations they had to introduce in order 
to remain competitive, or meet customers' demands. These 
innovations represented major investments and produced 
technical difficulties. In relation to the latter the 
scientific instruments firms incorporation of micropro- 
cessors as components created problems between those managers 
in production and those in servicing. According to the 
Production Manager (electrical area) his colleagues in the 
service department were not prepared to deal with this 
technology. 
Overall my interviews. with managers were not as useful 
as they were intended to be as a source of information 
relevant to understand workers' experiences; yet they 
were of value in indicating the rationale of the former's 
decisions regarding production, and, less importantly for 
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the immediate interests of this research, pointed to 
future technological trends in each firm and their likely 
consequences for the job situation of manual employees. 
Perhaps the most important single fact to emerge 
from these interviews was the resemblance between those 
concepts used by managers and by sociotechnical analysts 
to define different production technologies. 
Finally, coming back to the question of managers' 
involvements at work, I would suggest that the notion: 
"business is here to make money" summarized managements' 
feelings, and largely shaped the nature of their social 
relationships with the men on the shop-floor. True there 
were different styles of labour control, some more 
'impersonal' and some more 'paternalistic' but these 
depended not on different views about how workers should 
be treated but on how much room managers had for manoeuvre. 
Paternalism itself was seen as a calculated strategy of 
control; it did not correspond as Bendix6 has suggested 
for the early stages of capitalist development, to the 
'traditionalism' of employers. 
3. Workers' Orientations 
In chapter three I advanced the view that a study 
of the impact of technology must proceed by specifying 
the work priorities which participants bring to, and 
develop within, the organization. As opposed to my 
treatment of managers' aspirations which were taken as 
given, workers priorities were empirically investigated. 
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a. Substantive Orientations 
The operators were asked to state the three most 
important factors which make a job good and to 
rate their quality in the factory. The results thus 
obtained were ranked and a picture emerged of the 
general aspirations entertained by the men about work. 
Overall the aspiration to obtain a good wage was 
central to the respondents and this finding is 
congruent with the point raised in Chapter Zwo that 
the industrial populations of western countries have 
come to accept a doctrine of work which promotes 
consumer values and extrinsic rewards to the detriment 
of producer values and intrinsic rewards. 
It is worth noting that the desire to obtain a 
good/better wage was what, in the majority of cases, 
motivated the men to seek employment in their present 
companies (see Appendix 7). This, and the respondents' 
tendency to assess the quality of their jobs inter- 
industry in terms of the wages involved, indicate that 
achieving a high level of pay constituted a 'high 
priority' aspiration. ' 
However, it would be misleading to suggest that, 
because of the workers concern with wages, their 
orientations were truly 'instrumental' for, in contrast 
to the motor-car workers studied by Goldthorpe, they 
expressed an aspiration to work in a pleasant social 
atmosphere and valued the opportunity to do so. 
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This expectation of effective communications with equals 
and superiors was strongly held by the men in the sample; 
particularly by those interviewed at the cement plant 
where 'good social atmosphere' ranked first in the operators' 
work priorities. 
Although this aspiration appeared as a 'low priority' 
aspiration (in the sense that only a minority of the men 
in the total sample referred to it as a factor in their 
choice of job) it certainly affected their industrial 
experiences. This will become more obvious when I discuss 
the wens' views of social life within the organisations. 
The desire to derive intrinsic rewards from work, and 
to work in good material conditions also emerged as 
important aspirations among the men in all samples. As with 
their desire to work in a pleasant social atmosphere, these 
were not high priority aspirations, but as will be shown 
shortly they too played an important part in the mens' 
assessments of the quality of their industrial lives. 
Before going on to discuss the nature of the mens' 
aspirations, I would like to point to the difficulty I 
encountered in differentiating between those substantive 
aspirations which men seek in any job (or abstract aspirations) 
and those that they pursue as a result of their direct 
experience of the organisation. For instance, it is possible 
that the mens' concern with the quality of social relations 
was a consequence of the changes undergone by their firms 
(specially the take-overs). Yet, as was shown earlier, the 
desire to participate in an amicable social environment 
appeared as an important factor in their more general 
aspirations. 
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Hence, instead of attempting to provide a clear cut 
differentiation between these two dimensions of substantive 
orientation I will use workers' accounts of life within 
their firms to present a more comprehensive picture of 
the nature of their general aspirations. 
Proceeding from such a perspective, the desire to work 
in a pleasant social atmosphere appears stronger than has 
been so far suggested. This emerged when the men were asked 
to define their companies and to state the factor most able 
to affect the life of their firms. 
i. Definitions of the Company 
For the most part the respondents defined their 
companies in terms of the quality of social relations in them 
(See Appendix 8). The workers' main concern was with how 
managers treated them: whether it was with respect, whether 
their attitude was 'decent' and or 'communicative'. 
In two cases where management-worker relations were 
favourably assessed (ME, SC) these appeared as the most 
liked factor about working for the firm (See Appendix 11). 
In the case of PC and CE where management-worker 
relations were unfavourably assessed, the respondents 
referred widely to the changes in ownership and size 
undergone by their firms and complained about a drop in the 
quality of the social atmosphere in them. They resented 
being subject to a more impersonal style of labour control 
and had fond memories of the way in which they were treated 
before. 
455 
The importance of a pleasant social atmosphere as a 
factor in job satisfaction can also be appreciated in the 
answers given by the men interviewed at the camshaft 
manufacturer ( CE) to the question on best liked factor 
about working for the firm. The largest proportion (46/0) 
gave 'having friends at work' as the crucial factor; 
despite complaints about personal treatment on the part of 
managers they valued their relationship with work mates. 
ii. Size and the Life of the Company 
A large proportion of the men in the total sample 
reported that the factor most affecting the lives of the 
companies was their size. In their view, as a firm became 
larger (in the sense of number'of employeees or integration 
into wider industrial interests) social relations in it were 
bound to deteriorate: communications became difficult, 
there were feelings of meaninglessness and more trade union 
activity. 
In connection with this, the men at PC and CE blamed 
the growth of their firms for the unpleasant social atmosphere 
reigning in them. They said that the take-overs had 
destroyed the nice feeling of family concern in the shops. 
Later on in the chapter I will discuss the extent to which 
the men's explanations of conflict and consensus in terms of. 
"size" can be accepted at face value; for now I have only 
tried to show that working in a pleasant atmosphere was an 
important aspiration among the respondents. 
The desire to perform interesting work was also strong 
among the men. It appeared in all the rankings of abstract 
job priorities, and was the main criteria through which the 
respondents assessed the quality of different jobs intra- 
industry. A large majority of those interviewed wanted to 
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be transferred to jobs which in their view offered more 
variety, and they compared present and previous jobs 
within the firm in terms of the interest involved. 
There is evidence to show that lack of variety in 
job performance was experienced as an important work 
deprivation. The case of the scientific instrument firm 
illustrates an instance of this. Whereas 'interest' ranked 
low in the assemblers' abstract aspirations, doing a boring 
job appeared as the most disliked factor about working for 
the company (See Appendix 12). Furthermore, the introduction 
of a more comprehensive job rotation scheme to reduce the 
monotony of work was seen as the most important change 
that could be carried out in order to improve the firm. Seen 
in this light it is difficult to think of the aspiration to 
perform intrinsically rewarding work as a low priority 
aspiration. 
Perhaps the mens' experience of their jobs as routine, 
as not leading to a feeling of achievement and as not essential 
to the success of the firm made them hold little hope that the 
quality of their immediate jobs could be significantly 
improved, thus they did not make this a central aspiration. 
The common sense categories of technology uncovered among 
workers and their rating of the safety hazards in their firms 
revealed much about their aspiration to work in good material 
conditions. 
As was shown, technical backwardness implied working with 
old and badly maintained equipment, dealing with poor technical 
designs and generally coping with a highly unpleasant material 
environment (bad ventilation, bad lighting, insufficient 
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heating, etc. ) These together with hazardous conditions in 
the shops, were issues about which the men felt bitter, and 
their bitterness should suffice to show the relevance of the 
quality of material conditions for job satisfaction. 
Although in no case did a respondent join a company 
because of its 'safety record' material conditions played an 
important part in the wens' assessment of the quality of 
their industrial lives. 
For instance, the workmen at the plastic coating 
concern (PC) and at the cement plant (BC) gave working in a 
poor physical environment as the most disliked factor about 
working for their firms and wanted them improved as the most 
important change to better the companies. 
The men in these firms (especially at PC) actively 
pressed managers to act on safety. In their view, working 
conditions could be improved if employers were prepared to 
invest in support systems and they tried to persuade them to 
do it. Hence if we follow Fox in his assertion that those 
aspirations which are relentlessly pursued also constitute 
high priority aspirations, 
7 the desire to perform in a clean, 
safe environment certainly emerges as one. 
What emerges from the foregoing discussion is that, in 
a way, the mens' aspirations for a high wage, for social 
integration at work, for variety in job performance and for 
good material conditions were all high priority aspirations. 
Hence, if underfulfilled, they would be experienced as 
important work deprivations. 
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b. Procedural Orientdions 
As was suggested in Chapter Three, apart from having 
orientations towards the substantive outcome of the decision- 
making procedures which determine the nature and rewards of 
work, the individual may also be said to have orientations 
towards the nature of the decision-making procedures themselves. 
In relation to this, my concern throughout this study 
has been to determine whether workers wanted to participate 
in decisions regarding the implementation of new technology 
in their firms and to explain why such orientations came into 
being. 
In this section I will focus on the nature of the mens' 
procedural aspirations, leaving aside the problem of the 
origin of their motivations for later discussions. 
For the most part workers did not want to jointly decide 
with management the technologies to be implemented in the 
factories. The largest proportion of them expressed the view 
that they would rather let managers take care of such issues 
(See Appendix 29) but asked to be kept well-informed about 
planned changes of equipment, introduction of new methods, and 
operation of plant and machinery. The men wanted to know in 
advance about the nature of the innovations and their implic- 
ations for wages and employment. They also wanted their 
opinions to be taken into account for in their view practical 
experience of a job provided the operator with useful 
knowledge for the efficient running of the production system. 
Lack of interest in workers' ideas, they further argued, 
brought with it many problems which could have been avoided 
with more consultation. 
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Only a small number of the manual respondents showed an 
interest in effectively controlling the process of technical 
change within their firms; hence it is fair to suggest that 
the sample did not have strong procedural orientations. 
4. Job Careers and Community Experience 
The research model presented in Chapter Three called 
for an examination of the ways in which work orientations 
are related to the job careers and community experience of 
those involved. Assumed here is the notion that work 
aspirations are not only shaped by remote agencies of social 
control (stressing extrinsic rewards and technocratic values) 
but by the experience of the job itself and sub-cultural 
values. 
a. The search for a higher wage 
As was shown, the desire to obtain a good/better wage 
was of high priority among the respondents; it constituted the 
main factor in the mens' choice of company and in their 
assessment of the quality of different jobs inter-industry. 
In the main these mens' experience of work before 
joining their actual companies was one of low pay; many 
among them were employed in agriculture and other non- 
industrial occupations where in their own view the money was 
not enough to raise and maintain a family. 
The case of the ex-farm workers is critical in this 
connection; pressed by economic factors they decided to go, 
for the first time into the factory. This they did very 
much against their wishes for, as their accounts of the 
quality of present and previous jobs suggest, they would have 
preferred to work in the open air, far from the social and 
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material constraints of jobs in industry. 
With the exception of PC, all the firms I studied were 
the main employers for their area (this also applies to SC 
if we include other divisions of the group operating on the 
same estate). They were the largest in terms of number of 
employees and offered the best wages. Hence there was much 
concern within the local communities that their members 
should seek a job there. 
Usually the respondents knew something about these 
companies long before they were recruited (See Appendix 9). 
They had relatives and friends who worked there and told 
them about pay levels and passed on information on general 
conditions and social life. 
To say that the wages offered by these firms were the 
best for the area does not imply however that the men were 
satisfied with them; rather they were well aware of higher 
pay in other regions of Britain but preferred to stay in the 
South and make the best of it. 
It is important to note that the jobs themselves (except 
at ME) did not offer much in the way of intrinsic rewards, 
they were mostly repetetive and burdensome with little scope 
for achievement and development. Hence their performance 
must have played a part in the mens' central concern with 
wages. 
The respondents' concern with extrinsic rewards can then 
be explained at two levels. The first more general one refers 
to the influence of the dominant ideology of the wider 
society (stressing consumer values) and the objective 
constraints of a money economy. The second level refers to 
461 
the influence of the job itself and the local community which 
also stress the realisation of extrinsic rewards from work. 
Individual members of the community were oriented both to 
aspire to a good wage and to the actual firms where it may be 
achieved. 
Other considerations did not play an important part in 
the communities' assessment of the quality of different jobs 
in their area. The most poignant case of this was illustrated 
by Swanscombe's local community where, despite stories of 
extremely bad working conditions in the cement plant, fathers 
paved the way for their sons entrance into the firm. 
b. Non-participation 
We have seen that by and large the men in the sample did 
not want to jointly decide with management the technologies 
to be implemented in their firms. 
The reason for this, as I suggested earlier, must be 
related to the influence of a dominant ideology which stresses 
the sanctity of private property and promotes the view that 
technology is too sophisticated for the uninitiated. 
However, there are certain tendencies associated with 
the workers' job careers and community experience that 
contribute to the weak procedural orientations among them. 
An overwhelming majority of the men, for instance, were 
born and had spent their working lives it the predominantly 
rural counties of Southern England (especially in Surrey-, 
Sussex and Kent. See Appendix 34 and 35), where trade union 
militancy is not as developed as in the more industrial 
areas of the country. 
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In connection with this, the mens' attitudes towards 
trade unions were largely unfavourable. The general feeling 
(except at PC) was that unions had overstepped their functions 
(grown too big for their boots, as one informant put it) by 
becoming involved in political disputes and many strikes 
sometimes for the mere sake of it. Although most of the 
respondents belonged to unions they joined largely for the 
advantages of being represented on wages and conditions, or 
coercion, not because of a belief in the principle of worker 
solidarity (See Appendix 26). 
Furthermore, there is every reason to suggest that 
until very recently all the men studied were subject to a 
paternalistic style of labour control and that this situation 
has remained unchanged for many of them. Thus, the mens' 
dislike of the 'political' activities of trade unions and 
their acceptance of a managerial ideology stressing that the 
problems of the worker have to be regulated for them, not 
by them, must have intervened in the respondents' lack of 
interest in the control of technology. 
The mens' community experience also would appear to 
have contributed to their weak procedural orientations. As 
we saw, many of them came from families where the father was 
never employed in industry but in agriculture, independent 
crafts and service occupations (See Appendix 32). Also they 
grew up and lived in areas devoid of heavy industry, worked 
with friends and relatives and their actual firms were located 
in small and medium sized towns dominated by a single or a 
small group of employers. 
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Overall the geographical and community background of 
the sample (except that at BC) is one that Lockwood has 
outlined for the emergence of the 'deferential' worker; one 
who does not identify himself with his superiors but defers 
to him socially as well as politically and has a conception of 
a higher and unapproached status group of leaders who know 
how to run things. Neither. the mens' community nor the 
nature of their work tasks were conducive to the development 
of strong bonds of working class solidarity or a '. traditional 
proletarian' image of society. With relation to the latter 
the jobs - as compared with that of the miner 
9 
or the ship 
building worker 
10 
- did not involve an occupational or 
craft conscioussness; instead they were described as being 
routine, boring and generally unchallenging. 
Thus, given a 'deferential image' of society, workers 
were likely to submit to managerial authority and to accept 
managerial definitions of whatever situation emerged. 
5. The Development of Politically Relevant Knowledge 
As was suggested in Chapter One, no account of the 
impact of technology would be complete without reference to 
the ways in which different production arrangements are 
mediated by processes of interpretation and negotiation, 
and where the various groups of participants attempt to 
protect and advance their special interests. In a way, man 
acts upon the constraints of his environment and has an 
impact on them. As Berger puts it: "Concentration on the 
demands of social structure can easily miss the point that, 
while we are defined by society, we are co-definers of our 
social' situation. " 11 
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In the same chapter, two levels of technological 
negotiation were set out for investigation. These were: 
(a) the 'formal' and 'informal' understandings underlying 
the day-to-day running of different production systems 
(specification of methods, time study, etc. ) and, 
(b) the implementation of'technological change. 
a. The first area of concern was illustrated and discussed 
through the empirical chapters of this work. Perhaps the most 
critical case among those reported here, of lower. participants' 
action on the organisation of production was that of the 
assemblers employed at the lighter company; their strong 
aspiration for economic rewards at work led to the abandonment 
of the conveyor belt system operated in the firm. 
The study of how workers cope with (or endure) technology, 
typically undertaken by action analysts, directed the 
researcheis- attention to the strategies (some of them 
unofficial strategies) through which individuals and groups 
attempted to control the production system to their advantage. 
As we saw, times, methods and other work procedures were 
subject to negotiation on the part of those involved, and in 
some cases they were not adhered to. Machine tool operators 
at the camshaft factory worked slower while being timed and 
used the wrong tooling to do the job. Packers at the cement 
plant bent the vibrator poles in order to fill faster and 
sabotaged the moving line on the night shift to avoid work. 
Managers engaged in unofficial-activity too. When urgent 
orders were placed with the firm, managers at CE pressed 
workers for higher output irrespective of the quality 
standards obtained. At the cement-plant, employers asked 
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ancillary personnel to perform prohibited - even dangerous - 
operations, offering in return lenient rule application. 
Cases like these show that in order to understand the 
role of technology the observer has to move away from the 
conventional focus on technical constraints per se and toward 
social processes in which such constraints are embedded so 
that renewed attention is given to the interests, perspectives 
and resources of organisational members. 
Yet, despite the basic shortcoming of the 'technological 
implications' approach of trying to provide explanations from 
the point of view of the needs of the system excluding the 
participants' definitions of the situation and projects of 
action, it is right in its assertion that technology 
constitutes a constraint on the work activities and social 
interaction of those who are involved. This emerges clearly 
in the case of the implementation of new production equipment 
and work methods. 
The introduction at CE of automatic machines for profile 
grinding, together with stricter job regulation, produced 
conflict between managers and workers and between workers 
themselves. True, those more instrumentally oriented men 
took advantage of the changes but the majority of the workers 
resented the higher rates of pay awarded to cam-o-matic 
operators and closer supervision. In essence, the new 
machines were designed for increased output, with lower 
skills and less labour requirement and, given their disturbance 
of the traditional skill-pay structure of the firm, conflict 
(or some sort of adjustment) was more than probable. 
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But there is another way in which technology can be seen 
as an objective constraint in the work situation. Although 
men resort to strategies of control in order to pursue their 
interests, it does not follow that the latter will be 
necessarily fulfilled. For instance, the machine tool operators' 
use of unofficial methods failed to raise wages to the level 
of the mens' aspirations. Also, the ex-farm workers' 
preference for jobs involving frequent trips to the yard did 
not significantly alter their dislike of factory work. 
Perhaps the workers employed at the lighter manufacturer, 
(RL) were privileged in that they managed to transform the 
old moving line system of the firm and liked the new 
arrangement. But if employers had not seen other managerial 
advantages in this it is unlikely that the change would have 
taken place. 
I would suggest that even the study of, -how workers 
endure the conditions of their employment must proceed from 
knowledge of the objective features of different production 
arrangements; for the specific strategies and forms of 
adaptation of participants vary with them. This was 
illustrated by the conventional machine tool operators' and 
the cam-o-matic operators' efforts to maximise bonus earnings. 
Whereas the former resorted to unofficial methods, the latter 
organised themselves for one hundred per cent efficiency. 
b. But there is a more fundamental way in which lower 
participants could attempt to control their technological 
environment; namely to become (or aspire to become) involved 
in the decision-making process regarding the implementation 
of plant and equipment. 
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In order to examine whether workers prefer some sort of 
participation or none it is necessary to look at: 
(a) the predominant ideology in the wider society, 
(b) the typical meaning structure or sub-culture of the 
community, and 
(c) the workers' actual experience of technology as 
producers. 
These dimensions, as I hypothesised earlier, influence each 
other and bear on the individual's orientations towards the 
nature of decision-making procedures. 
The wider society, Silverman suggests 
12, 
is related to 
what happens in organisations in at least two ways. Firstly, 
as participants in society, the members of organisations 
import certain common definitions of the situation, as well 
as separate 'sub-universes of meaning' into their organisational 
behaviour. Secondly, the participants may see the environment 
as threatening or as creating an opportunity, and act 
accordingly. 
In Chapter Two, I referred extensively to the nature of 
ideology in advanced capitalism. Following Marcuse and others, 
it was suggested that one of the central components of this 
ideology was the concept of the self-initiated technology, 
implying a perspective in which the development of the social 
system appears to be determined by the logic of scientific- 
technical progress. It was further argued that such a 
perspective dissuades man from seeking alternative formulas 
of development and, more importantly for this research, 
promotes little concern for control over technology at plant 
level. 
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As was mentioned at the outset of this work, the mass 
media has promoted the idea that a high level of unemployment 
is one of the 'inevitable' consequences of the new micro- 
processor revolution. Computers, it is said, will take over 
jobs in the factory and in the office, and to oppose this is 
against the nation's interest for foreign competitors will 
automate and control a bigger share of the home and 
international markets. 
My study of workers' perceptions of technology revealed 
that these views of technological advance had been to a large 
extent internalised by the respondents in all firms. 
When asked about the possible effect of technological 
progress on the job situation of workers around the country, 
75% of the men in total manual sample answered that it would 
make for higher unemployment (See Appendix 31). Also, 50% 
of those interviewed in all firms thought technological advance 
would sooner or later threaten the security of their own 
jobs (See Appendix 30). Yet only 32% of the'respondents said 
that trade unions should jointly decide with management the 
plant and equipment to be implemented in the factory. 
The trend towards higher automation in industry leaving 
men unemployed was perceived to be inevitable; any action 
taken to counteract this trend would be fruitless and, perhaps, 
even detrimental to the firms. 
But there was another reason for the mens' lack of- 
concern for control over technology which can be linked 
directly to the dominant values of the system. In their view, 
the direction of a firms activities should be oriented towards 
obtaining private profit, hence, they said, if costs can be 
reduced through labour saving techniques, managers should be 
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free to implement them. Furthermore, since the company is 
not owned by the workers these do not have the right to tell 
employers what innovations to implement. The investment 
decisions of the company are the exclusive domain of managers 
who act on behalf of the shareholders. 
Given this set of attitudes it is hardly surprising that 
the majority of the men preferred to leave technological 
change in the hands of managers. 
With respect to sub-cultural influences on the mens' 
procedural orientations, it is essential to look at their 
predominantly 'deferential' images of society. 
Despite the mens' criticisms of managers' inefficiency 
at organising production (particularly in those firms where 
operators defined the company's knowledge technology as 
'backward'), they were prepared to accept their definitions 
of the situation regarding the technologies to be implemented 
in the factory. Workers were able to manipulate plant and 
equipment to their advantage, and it was common to find cases 
in which they pointed to faults in the operational and design 
sheets coming from technical departments and were able to 
recommend solutions to them. However, it was generally 
believed that managers had the knowledge and expertise to 
choose the technologies most appropriate to the needs of the 
company. Trade unions, it was said, were not trained to know 
about these matters and should not therefore interfere with 
managements' choices. 
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The contrast between the mens' assessment of managers' 
technical skills and their assessment of managers' ability 
to arrive at the right decisions concerning the technologies 
to be implemented in the firm, is startling. One the one 
hand employers were mocked for not being able to organise 
production. (something that was seen to hinder the performance 
of the manual tasks involved) and on the other they emerged 
as figures whose training and judgement deserved them respect. 
In a way this is evidence for the point made by Parkin 
13 
that replies to abstract questions (control of technology 
in this case) may reflect the dominant ideology of the 
system (technology is too sophisticated for the uninitiated) 
whereas questions with more concrete reference may be answered 
in an apparently contradictory way which reflects more 
closely the day to day interest of the respondents. 
Finally, it may be expected that workers' direct 
experience of technology as producers will influence the 
development of politically relevant knowledge and values 
among them. I assumed here that whether technology and 
technological changes are perceived to constrain or facilitate 
the fulfilment of work aspirations will reflect on the mens' 
disposition to control the production system of the factory. 
As was shown, manual respondents in all firms, except 
at the scientific instrument manufacturer (SC), defined the 
operations technology of their firms as 'backward'. The 
machinery was old and badly maintained and, in some cases, 
unsafe. There were complaints about the poor quality of 
support systems such as ventilation, lighting and heating, 
and about the physically demanding nature of the work tasks. 
TEXT 
CUT OFF IN THE 
ORIGINAL 
471 
Furthermore, the jobs, except at the environmental control 
vehicle manufacturer (ME), were described as routine, not 
requiring much knowledge or skill. 
In the main these workers' experience of technology was 
detrimental to their expressed interests and aspirations. 
It involved subjection to highly unpleasant, and sometimes 
hazardous, material conditions, and the performance of jobs 
which lacked variety and scope for development. 
The concrete ways in which each of the production systems 
reviewed here constained the work activities of the men in 
the sample was considered at the end of the six empirical 
chapters in this study. 
However, seen in its entirety-this information supports the 
view advanced in Chapter Two that, despite its many manifestatibnE 
the operation and social administration of production technology 
in advanced capitalism entails the exploitation and alienation 
of the worker. 
Yet, despite having a clear idea of the changes needed to 
achieve a more 'advanced' technology in their firms, the men 
did not express a strong desire to control their technological 
environment. Only at the plastic coating concern, where a 
militant approach emerged as the result of changes in owner- 
ship, did the men aspire to some say in this area. 
There is one set of attitudes also related to the mens' 
direct experiences at work, that help to explain their lack 
of interest for control. As we saw, workers welcomed the 
progressive advances in plant and equipment implemented 
by managers on the shop floor, and this surely contributed 
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to the image of employers as those who 'know how to run 
things'. Also, not a single man in the whole manual sample 
expressed fears about his job being threatened at present as 
a result of technological progress. More worrying to them was 
the failure of their firms to secure orders and what they saw 
as the 'streamlining' attitude of parent-holding companies. 
However, I would suggest that in spite of these innovations 
the men still suffered deprivations, and that their procedural 
orientations toward the control of technology were influenced 
more by technocratic values and deferential images, than by 
their own experience in the production system. 
As was mentioned at the end of Chapter Three, the 
contribution of this research towards understanding 
general trends in society must be rather limited. Hence I 
would like to end this section simply by outlining a number of 
factors which I maintain inhibit the development of a 
solidary consciousness among members of the working class to 
combat the implementation of technical innovations which they 
themselves perceive as a threat to the security of their 
jobs. 
Even though workers complained about the backwardness 
of the technologies operated. in their firms and wanted a more 
advanced production system, they disliked the prospects of 
high automation with the loss of employment opportunites. 
The trade union organisations of which the respondents 
were members (most belonged to the AUEW) maintained the view 
that automation should be resisted if it displaced labour, 
lowered rates or de-skilled work. This was made obvious in 
the interview with a district officer of the AUEW in Chapter 
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Three but also emerged in an article by the ex-president of 
the same union. 
14 According to him, Britain is entering a 
period of tremendous industrial changes. To reap the benefits 
of new technology, trade unions must ensure they can effectively 
control any adverse aspects, such as reduction of employment 
through reduction of the working year. Furthermore, there 
is a need to negotiate adequate machinery to enable trade 
unions to become actively involved in the determination of 
policy decisions. This policy, he says, will inevitably 
change the nature of collective bargaining. Trade unions will 
cease to act as reactive bodies who fight against management 
decisions to minimise their impact, but will intervene more 
actively in the speed and size of technological change. 
However, as was shown, the workers studied here did not 
display much interest for matters of control. On the 
contrary, they accepted the view that technological progress 
must bring higher unemployment and that that the government, 
not the individual firms, was responsible for the welfare of 
those displaced. 
The reasons for these beliefs have been already 
examined but I would suggest that even in the absence of 
technocratic values there are powerful factors which might 
prevent the realisation of trade union programmes regarding 
the social control of technology, and ultimately, the 
prospects of true industrial democracy. 
The first of these factors refers to the diversity of 
technological innovations and of the conditions associated 
with the production arrangements to be replaced. Computer 
control has many applications some of which may be liked by 
474 
the workers because they facilitate the performance of their 
tasks but may have an adverse effect on the job opportunities 
offered by the firm. 
The second, third and fourth factors refer to tendencies 
which are likely to divide workers in the face of technological 
change. These are: 
(a) The payment of 'technology rates' to those who are 
left to man the new production system, 
(b) the existence among the workers of different 
orientations to work (which is closely associated 
with (a) , and 
(c) the varied skill structure of the factory. 
Together, factors like these are likely to confuse the 
issue of the need for democratic control over technology, 
and will allow the introduction of new industrial systems 
of production in a spirit contrary to that specified by 
trade union leaders. 
6. Technology and Social Relations 
There are various reasons for discussin' in more detail 
the objective conditions and processes of social interpretation 
which gave rise to the varying degrees of worker integration 
in the companies I studied. 
Firstly, the idea that the shape (or tone) of 
management-worker relations within a firm is technologically 
determined has been central in the literature of technological 
determinism and is widely accepted in the society. -at large. 
Secondly, the need for the proposed discussion is enhanced 
by the manual respondents' expressed desire for participation 
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in an amicable social atmosphere. Thirdly, the study of 
industrial relations and patterns of organisational involve- 
ment have traditionally occupied a central place in the 
sociology of industry. 
Sociotechnical analysts have been very much concerned 
with the impact of different 
nature of social relations in 
was suggested in Chapter One, 
analysts' identification with 
senior organisational members 
adjusted system. 
In short, their argument 
. )roduction arrangements on the 
industrial organisations. As 
this concern responds to these 
the objectives and problems of 
and hopes to achieve a better 
is that different technologies 
impose different constraints on the nature - even frequency - 
of social contacts at work. Perhaps the most publicised 
case of this is the assembly line, since the conveyor belt 
determines the pace of work and reduces . physical mobility, 
it inhibits effective communication between operators. 
Line production puts pressure on people at all levels of the 
organisation and as a result we can expect a high propensity 
for industrial unrest and personal conflicts. 
By contrast, craft and process technologies are assumed 
to free men from constant pressure. Social integration 
(or normative integration as Blauner would call it) is 
promoted through the work group, and through a sense of purpose 
and function which connects the operators' jobs to the 
overall organisation of production. 
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However, my discussion of technology and social relations 
reflects the manual respondents' expressed desire to participate 
in an integrated environment as an important priority in work. 
The ranking of substantive orientations in each of the six 
firms appearing here showed how strong this desire was and 
hence to examine the factors conducive to conflict and 
consensus in the factory became a central interest of this 
research. 
Broadly speaking, my findings do not seem to support 
the thesis of technology as a determinant of levels of social 
integration. The tone of management-worker relations did not 
correspond to the objective constraints of the production 
system but to a combination of 'internal' and 'external' 
factors and the way respondents made sense of them. The 
results of this enquiry are not at all what might be 
expected had Blauner's and Woodward's formulations been valid. 
Contrary to their predictions, management-worker relations 
(as rated by the respondents themselves) were pleasant in 
'unit' (- craft) and 'small-batch' production, tense in 
'large-bath' production and pleasant again in 'mass ' and 
'process' production (See Appendix 20). 
As shown in Chapter Nine, workers at the lighter 
manufacturer (representing a mass production system) 
assessed their relations with management favourably in spite 
of the highly fragmented and routine character of the manual 
operations involved. Admitedly, RL's production system did 
not involve the use of conveyor belts with all that this 
implies but the incentive scheme run by the company kept 
the men working under pressure. It is also interesting to 
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note that the majority of the workers interviewed here 
disliked the old moving line arrangement, because the 
stoppages caused by inexperienced or slower operators made 
it difficult for them to earn bonuses. Thus the new system 
of assembly was valued because of the opportunity it offered 
to maximise wages and not for the freedom of physical 
movement on which it was based. Furthermore, relations between 
the men on the shop-floor were of an agreeable nature. 
Workers stated that they had many friends in the company 
and that they liked seeing them outside the factory. 
My research showed that even in those cases where the 
'objective' conditions of work were congruent with the tone 
of industrial relations, Woodward and Blauner predict for them, 
congruency cannot be explained by reference to technological 
factors only. 
It is doubtful whether the unfavourable attitudes to 
management found amongst the men at the plastic coating and 
camshaft concerns (representing two cases of large-batch 
production) were primarily related to technology. According 
to managers and workers in the firms, relations between them 
were agreeable before they were taken over. After this 
happened, they said., relations deteriorated and conflict set 
in. Communications broke down as managers could no longer 
give straight answers to the men. The workers' feelings are 
perhaps summed up by saying that things had grown too big, 
complex and distant. 
The respondents' accounts of conflict at the large-batch 
production firms may be subjected to various criticisms, 
but they are of value in indicating that sometime, in the not 
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too distant past, a good working relationship existed within 
them, and that a change in attitudes to employers from 
favourable to unfavourable occurred within the context of 
relatively unchanged technological systems. 
As was implied above, it is unlikely that the quality of 
management-worker relations at PC and CE responded to 
'increased size' (the respondents' image of the cause of 
conflict in their companies). It can be argued against this 
interpretation that both firms were not truly 'family firms' 
before the take-overs. They employed over found hundred 
people and were part of groups with sister divisions in 
various regions of Britain and in other countries. It 
seems more probable that due to the firms' incorporation into 
a wider network of hierarchical structure, involving 
redundancies in other divisions, managerial replacements and to 
a lesser extent technological change, the mens' expectations 
of the small firm were not met. Then, as in the case of the 
workers studied by Gouldner in a gypsum mine, they adopted an 
approach which they saw as more suited to the conflict which 
typically exists within the larger plant. 
That these workers were aware of a conflictual system of 
industrial relations should be obvious from their perception 
of organisation size as the factor most likely to affect the 
lives of their companies. A large proportion of men in all 
firms expressed the view that large plants were 'breeding 
grounds of discontent', with much class antagonism and 
militant trade unionism (See Appendix 22. for factors perceived 
to affect the life of the company). It was generally believed 
that once a firm reached a certain size, communications broke 
down, and that the 'cog in the wheel' feeling produced much 
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frustration and hostility on the shop-floor. Thus, faced 
with a high degree of uncertainty in their jobs, workers 
resorted to militant forms of action, in the case of PC, or 
developed a fatalistic conception of their situation leading to 
apathy and loss of morale, as in the case of CE (See Figure 17). 
MODE OF CONTROL 
Impersonal 
PATTERN OF 
, NT 
Alienative 
ORIENTATION 
FIGURE 17 
Expectation of 
the small firm 
But the mens' unfavourable definitions of their situation 
were not exclusively based on feelings of uncertainty. For 
instance, workers at the plastic coating concern reported 
that working conditions deteriorated as a result of the take- 
over, and this must have played a part in their decision to. 
become unionised. The machine operators on their part did 
not report poor conditions due to the change in ownership but 
they were made to sell their shares. 
It is probable that the mens' work aspirations for a 
high wage, for job interest, for good working conditions and 
others, being largely unfulfilled, becane issues of much 
dispute after the take overs for, as Fox has suggested, the 
individual's order of priorities may change gradually over 
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the long term or fluctuate sharply over the short term. A 
dispute, the author further suggests, may cause the manual 
worker to react violently against intrinsic deprivations in a 
way which makes them appear, for a while, his major 
preoccupation. 
15 The coaters' complaints about the material 
conditions prevailing inýthe shops illustrate Fox's point. The 
operators interviewed at PC reported that managers were 
reluctant to improve ventilation in the shops and that this 
was a constant source of conflict with them. Yet they 
assessed management-worker relations as favourable before 
the take-over despite the fact that production techniques 
have remained basically the same (if anything changes in 
equipment have improved safety standards) since the company's 
inception. 
It may be asked why workers at the environmental control 
vehicle company (ME) and the scientific instruments-firm (SC) 
did not develop an awareness of the 'large plant' situation. 
For after all, these concerns were not 'family firms' and 
became subsidiaries of large holding companies too. 
I would suggest that the explanation for this is that 
the mens' expectations of the small firm were largely met. 
This expectation emerged in the workers' definitions of their 
firms in terms of quality of social relations in them, in 
their awareness of 'size' as the factor most able to affect 
the lives of their factories, and in their unfavourable 
attitude to trade unions. 
Favourable market conditions mediated the change in 
ownership by reducing pressure and uncertainty at all levels 
of the organisation and maintained the old sociability 
pattern of the firms. Workers did not feel, as those at PC 
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and CE did, that the changes threatened their job situation, 
and in the case of ME the take-over was seen as a necessary 
step to ensure the firm's survival (See Appendix 21 for 
assessment of job security in all industries). I n those 
circumstances, managers could still benefit from a paternalistic 
strategy. of labour control: take an interest in the mens' 
work and personal problems, make them feel wanted, involve 
them with the company, receive them without prior appointment 
and generally create the informal atmosphere which they saw as 
characteristic of the small firm. 
Given that workers aspired to satsify needs of a social 
kind at work it can be safely assumed that they would 
contribute to. the building of an amicable relationship with 
employers. Thus, within companies that became subsidiaries 
of large holding companies and employed over four hundred 
people the participants were able to play the roles -as they 
saw them- of the 'family firm' (See Figure 18). 
MODE OF CONTROL PATTERN OF ORIENTATION 
IN 0 VEMENT 
Paternalistic Normative Expectation of 
the small firm 
FIGURE 18 
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Technological factors do not seem to have played a 
large part in the shape of management-worker relations at 
ME and SC. The mens' aspirations for job interest ranked only 
second in the case of ME and fourth in the case of SC and, 
more importantly for the argument being presented, the men 
at the scientific instrument factory reported that doing a 
boring job was the factor they disliked the most about 
working for the company. Yet, they assessed their relations 
with superiors in favourable terms and gave good management- 
worker relations as the factor most liked about working there. 
It is fair to suggest that the good labour relations in 
these firms also resulted from the men being able to fulfil 
most of their work priorities (See Tables 1.10 and 2.10 in 
Chapters 4 and 5 respectively). 
Finally, I turn to consider the workers' definitions 
of the situation at the cement works and how it affected 
their attitudes to management. 
The site, by far the largest of those investigated 
here, employes about two thousand people and, together with 
sister divisions, belonged to a chemical group, and its 
activities also responded to the directives of the Associated 
Portland Cement Manufacturem. Yet, as was shown in Chapter 
Nine, workers held a consensual model of industrial relations 
stressing loyalty to the company. The men favourably 
assessed their relations with management and there was a low 
level of support for trade union activity in the works. In 
their view, 'shop stewards at BC were becoming too militant 
and hoped the company would not suffer from the labour 
problems (especially strikes) of firms 'in the North of 
England". 
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It is interesting to note that, despite the plant's 
large size and subsidiary status, no complaints were 
received from respondents about working in an impersonal 
setting, nor was there any suggestion on their pa±t that 
the size of the organization played a central part in 
moulding social life within the works. The explanation 
for this lack of concern with 'size' lies, it is suggested 
here, with a set of factors uncovered by research into the 
site's history. It was revealed first that the works 
employed large numbers of people since the nineteenth 
century, and second that it has been involved in numerous 
take-overs, amalgamations and partnerships at various 
points since its inception (see Appendix B, Sectionc }. 
Thus, it is improbable that the men would hold expectations 
of the small firm. 
As was suggested in Chapter Nine, paternalism and the 
traditionalism of labour were more important factors than 
technology in the work's social integration. The site always 
constituted the main source of industrial employment in the 
area and this must have influenced the manual operators' view 
of the firm; friends and relatives worked there and to a 
large extent their economic future depended on the company's 
performance. Attacks on the plant by Swanscombe's wealthy 
residents and later by conservationist groups (not to 
mention the Department of the Environment's threat to stop 
clay extraction in the area) reinforced the links between 
management and the shop floor and contributed to a feeling 
of affinity between them. 
More generally, the study was able to show that, although 
the men sought to satisfy needs of a social kind at work, 
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technology did not seem to determine the degree to which 
these were satisfied. 
What explained the high level of organizational 
attachment at ME, SC, RL, and BC was a congruence between 
workers orientations and expectations and the mode of 
control operated by employers. Conflict in the case of 
PC and CE resulted from the breakdown of traditional 
(paternalistic) modes of managerial control. 
The exigencies of capitalist development for ce4tral- 
ization and exploitation were heightened by unfavourable 
market conditions and thus gave rise to an impersonal 
style of control in which workers could not fulfil their 
aspiration to participate in an integrated social 
environment. 
The study also showed that technology was clearly the 
major factor in determining the rewards obtained from the 
immediate job (interest, conditions). My data revealed - 
and in this supports Blauner's and Woodward's predictions 
- that those jobs in unit'and process (monitoring) 
production were more intrinsically rewarding than those in 
batch and mass production. But, as was shown, technology 
failed to account for the typical pattern of worker 
involvement in the organization. 
Perhaps this research was more successful in 
demonstrating the inadequacies of socio-technical approaches 
to the study of members' attachments than in providing a full 
account of the factors, expeciations and definitions which 
explain their patterns of organizational involvement. Since 
the interview schedule was primarily designed to uncover 
perceptions of technology, it did not extend much into the 
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area of community experience which could have provided 
a better picture of the prevalent meaning structure and 
role system in each of the six industrial contexts,. 
Limitations of time and manpower directed my 
attention to issues occurring within the organizations. 
Hence my exposition of the causes of conflict and 
consensus in the factory focused on managers' styles of 
labour control and the impact of changes in ownership on 
them, and on workers' expectations of the small firm as 
these emerged in the accounts of social life in the 
organizations. 
ý. The Mediated Impact of Technology 
In Chapter Two of this work I referred extensively to 
post-industrial theories of social development, particularly 
to their assumption that technology imposes its own 
inescapable imperatives. Overall the data in this research 
suggests that the idea of the self-initiated technology 
constituted a major element in the normative system which 
managers and workers drew on as they constructed the reality 
of the work setting. Whether as the ideology of the powerful 
or as the false consciousness of the subordinate class, 
Galbraith's argument that man has become a servant of the 
machine he has created to serve him, together with the belief 
in the sarity of private property, provided the moral 
framework which promoted the endorsement of existing 
inequality. On the one hand managers legitimized their right 
to manage and the trend toward the implementation of labour- 
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saving techniques through this ideology, and on the other 
the ideology led to a definition of the factory reward 
and control structure in deferential terms among workers. 
The study assumed, and was able to show later, that 
seen from the point of view of the interests of labour, 
managers and technology formed part of the same system; 
employers developed or acquired various production 
arrangements with the specific aim of maximising profits. 
Hence their tendency to define the technologies of their 
firms and of other firms in terms of their output 
capabilities. 
But in a way technology could be seen to impose certain 
imperatives or constraints on managerial activity. The 
profit-seeking goal that characterizes industrial 
organizations in capitalism and the need to remain competitive 
called for a particular way of administering the productive 
system which in some cases militated against the favoured 
style of labour control among senior organizational members. 
Also the implementation of new technologies implied 
capital expenditure; investing large sums of money on plant 
and equipment was not always possible and when it was the 
principles of the innovations might not be well understood 
by all departments involved. In such a situation the company 
may need to employ more personnel, or to re-train existing 
staff and was likely to suffer from inter-departuental 
conflict. 
Managers could not be said, then, to be in total control 
of technology; a situation which is made more patent if 
we consider their situation within a particular firm. 
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However, technology did not dictate the styles of 
labour control in the firms investigated. These styles 
as was shown earlier, derived from the companies' histories 
(traditions, changes in ownership, past commercial ventures) 
and current market situation. Furthermore, some of the 
relevant events in the firms' histories were fairly 
particular to them. 
Technocratic values greatly influenced the workers' 
orientations in the manual sample. The development of 
computerized systems of production (or 'high automation' 
as the workers termed it) with detrimental consequences 
for the workman was seen to be inevitable, thus the 
potential conflict likely to result from the implementation 
of labour-saving techniques was defused by the belief in 
the 'objectivity' of the process of scientific and 
technical progiess. 
Decisions affecting the technological choices open to 
the companies were better left in the hands of managers, 
engineers and technicians, those who were seen to posseae-- 
the relevant knowledge to make sound judgements on this and 
other issues. The idea that technology is too complex for 
the uninitiated also dissuaded workers from seeking a 
measure of effective control and rendered them politically 
ineffective. 
As was mentioned in Chapter Two, the notion of. material 
achievement as the central reward to be derived from work 
is yet another important element in the dominant value 
system of capitalism. Men, it was said, are encouraged to 
consume in order that the institutions of production be 
preserved in a healthy condition.. This, together with the 
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influence of sub-cultures and the experience of jobs which 
generally did not offer anything but extrinsic rewards, 
made (in all but one sub-sample) the manual respondents' 
concern with a good/or higher wage their central work 
priority. Thus it is fair to suggest that the workers 
I studied had internalized technocratic values and that 
these intervened in the mens' low procedural aspirations 
toward the social control of technology, and in their 
concern with extrinsic rewards and the process of economic 
growth that make such rewards possible. 
The workers' actual experience of technological change 
was, however, satisfactory. The men in this study talked 
at length about the benefits they derived from innovations 
in plant and equipment which in their view improved the 
conditions associated with the performance of their immediate 
jobs. Yet overall the changes had not been radical enough to 
raise the firms from technical backwardness. The emergent 
picture was one of a run-down productive base which represented 
a constraint on the men's aspiration to work in good material 
conditions. 
But technology represented a constraint on other of the 
mens' substantive orientations too; most importantly on the 
workers' aspirations for variety in task performance. Social 
relations were also constrained by the production system 
involved. As was shown, the implementation of new plant and 
methods and bad working conditions raised conflict in some 
instances but whether the workers became integrated in, the 
organization was not a reflection of the machine system; 
instead it was the outcome of a relationship between workers' 
orientations (generally defined here as expectations of the 
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small firm) and the mode of control operated by employers. 
The aspiration to derive extrinsic rewards from work 
which appeared as a high priority aspiration was also 
affected by technology. Some machines were easier to control 
to the operators' advantage than others and technical backward- 
ness made for frequent breakdowns and low capacity hence 
reducing earnings. 
In the main, the mens' experience of technology was det- 
rimental to their interests and aspirations, but the study 
showed that the emphasis on technical constraints per se 
typical in the work of sociotechnical analysts is exaggerated. 
Rather than simply reacting to the objective constraints 
of the work environment, workers resorted to strategies in 
order to attain some control over them. They made use of 
unofficial methods, negotiated times and conditions and 
protested about what they saw as injustices in their situation. 
The source of the mens' political knowledge and images of 
society was not their in-plant experiences alone, where they 
meet with specific styles of labour control and production 
systems, but also, it appeared, the local community with its 
traditions and its 'negotiated' version of the dominant value 
system. 
Above all this study of managers' and workers' perceptions 
of technology showed that although technology may lay certain 
ground rules or imperatives, thelactions of managers responded 
also to a variety of factors affecting their organizations; 
prominent among these were changes in ownership and market 
conditions. 
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Similarly, workers' actions can be seen to respond to 
the particular orientations and aspirations (albeit ultimately 
derived from the same general cultural source) with which 
they approached the work situation. 
Thus my conclusion must be that the intra-category 
variation of members' attitudes and behaviour is probably 
as great as that between technological categories. 
8. Problems and Shortcomings 
The final section of this chapter deals with problems 
and shortcomings in the present attempt to investigate 
managers' and workers' perceptions of technology, and suggests 
ways in which the study could have been made to yield better 
results. 
The first shortcoming is related to my general strategy 
of research. As I said in Chapter Three, interest in 
uncovering both managers' and workers' views on the nature 
and impact of the technologies operated in their firms, 
together with my status of overseas student and total lack 
of personal contacts in industry, impeded the application of 
participant observation. Nevertheless I feel that the use of 
this strategy, even if limited to a smaller number of firms 
and to the experience of the shop floor, would have provided 
interesting insights into the day-to-day running of the 
production system, and the ways in which individuals and 
groups may try to control it. 
The use of the interviews had the drawback that the 
researcher had to rely on the participants' accounts of 
the life and events within their companies, and although 
this may be useful to determine the respondents' general 
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orientations, the method is not ideally suited to the 
study of social processes (action). 
The second shortcoming is related to the interview 
schedule. Once the fieldwork was over and the analysis 
begun, it became apparent that the information collected 
was deficient in some respects. -First there was not much 
data on the manual respondents' community background and 
hence the classification of the sub-samples in terms of their 
images of society fell short of D. Lockwood's model require- 
ments. Also the influence of the local community on the 
workers' substantive and procedural orientations could have 
been better established given more information on this area 
of concern. Second, more information on the area of social 
relations between workers themselves would have helped to 
present a more comprehensive picture of the pattern of 
social involvement in each of the firms investigated. 
Lack of sufficient data on these fields of interest was 
a consequence of the relatively short interview schedules 
developed for this research. Pilot work revealed that 
interviewing the respondents at work did not allow for a 
lengthy interview programme, which was required ideally by 
the high proportion of open questions included in it. 
The third shortcoming affecting the results obtained 
in the present research is related to the sample. Although 
every attempt was made to secure a large number of respond- 
ents in each firm, this was not possible in every case. 
Initially, I asked employers for permission to talk to some 
ten managers and thirty workers but this was refused on the 
grounds that a programme such as that would significantly 
disrupt production. 
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The advantages of a larger sample are visible in Chapter 
Seven where the accounts of twelve managers and twenty eight 
workers provided a comparatively much better picture of the 
general atmosphere prevailing in the factory (camshafts) 
and of the problems faced by individuals and groups. 
In short, the present undertaking would have benefited 
from (a) the use of participant observation at some stage of 
fieldwork, (b) a more inclusive interview säiedule, and (c) 
a larger sample of manual and non-manual respondents. 
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APPENDIX A 
Managers' and Workers' Perceptions in a 'Continuous Process' 
Industry'. 
As was mentioned, the information collected during the 
pilot study can not be formally included in the comparative 
analysis of the data in this research. The instrument (survey) 
designed to interview the respondents in the six companies 
appearing in the empirical chapers of this work, grew out of 
that first used at the plastics firm, and is different in 
spirit and length to its predeccessor. 
It was felt, however, 'that the perceptions held by a group 
of managers and workers at 'P' revealed something about the 
nature of technology which could be discussed both in terms 
of the findings of authors adhering to what I have termed the 
'deterministic' approach in industrial sociology and in terms 
of the processual approach advocated here. 
With relation to the first, the pilot study throws some 
doubt about the high skills attributed to process operators 
in continuous production. The image of the chemical worker 
as one who performs a complex task (found in the writings of 
C. R. Walker, Emery & Marek, R. Baluner and others) becomes 
suspect once we examine the level of formal training attained 
by such operators. None of the men interviewed at P's 
semitechnical plants had served an apprenticeship in any of 
the industrial crafts. They had been selected, as the company's 
Job Assessment Scheme Publication informs, taking into account 
skills which "while they are developed with practice, are of 
a nature that is not readily taught and are not normally part 
of the formal education or training given to the worker". An 
'even temperament', 'co-operativeness', perserverance' and 
a 'sense of responsibility' were among the main considerations 
in the climb towards the top of P's seven Grade job structure. 
Managers considered the work performed by those in control 
rooms as not highly skilled. They referred to their role in 
dealing with the 'unexpected' as their biggest asset, but 
complained about the 'type' of personnel employed at the 
plants: "Technological change has meant the use of computer 
controls but our work force is very unflexible. There is not 
much you can do with it, other than reduce it in numbers. So 
kre are in some areas using people to do work for which they 
are not terribly suited. In a lot of plants we are using 
process operators who were well suited to the type of plants 
we had ten to twenty years ago but probably aren't as tech- 
nically able as we would wish for the newer plants. These 
are not all that difficult to operate but one must not fall 
into the trap of thinking of technology as some kind of 
threatening monster. People who are subject to change have 
no time for complacency; they have to be prepared to accept 
a new idea instead of resisting it, thinking that it's new 
and threatens them. You musn't feel inadequate but be 
adaptable to carry out new jobs". 
The process operators did find their jobs varied and 
interesting but not requiring of much skill. They preferred 
their present employment to others in large-scale production 
where the monitoring functions were perceived to be rather 
tedious. One of the men had worked at the control room in 
one of P's plastics production plants, he said: "Here we 
are only in research. The semi technical plants are plants 
in miniature; they turn out products just the same but on a 
very much smaller scale. They are experimental products, done 
in 40 gallon autoclaves. They try different venues so that 
when they go on production they know all the ways they can 
do it and what they can't do. In that sense the job is 
interesting because there are many variations and the idea of 
developing a product. As to whether it is skilled or not 
they provide us with instruction sheets on how to set the 
dials for each run. Still, it is much better than 'PD' where 
it was pure monotony. I am for technological change but I 
think that when they bring automation in they have got to try 
and eliminate boredom. If you are on a shift for eight hours 
and you come in and start looking at dials and nothing but 
dials, and you do the same monitoring thing day in and day out, 
you start to get a bit frustrated. I think that is a problem 
with the new technical changes in industry". 
As in the case of the cement works (BC), which also 
illustrates an instance of continuous process production, 
the monitoring operations at control rooms were not highly 
skilled, nor were they perceived to be so by the workers 
themselves. However, we find that all the process operators 
interviewed in this study reported that they had very good 
relations with management, to the extent of feeling more 
identified with Chief and Production Engineers than with men 
in lower job grades. These findings throw doubt on the claim 
of most technical determinists that the 'complex' nature of jobs 
in the process industries constitute an important source of 
worker integration to his employing organization. True, these 
jobs were perceived to be varied, to call for responsibility, 
to involve little manual work and to pay well; but if we are 
trying to uncover the reasons for the integration of the 
process operator, we would have to pay attention to the 
criteria used by management to promote workers to such positions 
of high responsibility. The evidence suggests that those who 
finally reached the control rooms of the companies investigated, 
displayed attitudes favourable to management and managerial 
objectives prior to being promoted. This means that their 
'integration' cannot be attributed solely to the nature of 
their immediate jobs. 
Some of the information collected during the pilot study 
proved to be relevant to the interests of this research, 
particularly that related to the respondents' own definitions 
of technology and perceptions of technological change. 
In the case of 'P', as in the case of all the firms invest- 
igated, managers defined the technology of the company in terms 
of 'output'. The Personnel Manager said: "Our processes 
are organic for producing polymers and the technology is almost 
all continuous process requiring shift work. The obvious 
alternative is the 'batch process' which is common in a lot 
of industries where you can run discontinuous patterns of 
work quite successfully. If you arP in an engineering works 
doing components on a lathe or milling machine you can just 
switch. it off and go home. You can't do that in a P. V. C. 
plant, you can't just switch off and go home. Virtually all 
of our processes are continuous but persplexs is a batch 
process. If you look at other divisions of ours you will 
find that explosives are made simply by mixing chemicals, 
dyes in batches and calcium carbide in big hot furnaces like 
a steel mill.. But usually it is continuous process with 
computer control". 
The managers expressed the feeling that the technology of 'P' 
and sister divisions was high technology requiring sophist- 
icated knowledge and huge investment in research and product 
development. The continuous nature of production was seen as 
the outcome of that know-Ledge and investment and the same. 
went for the 'high' quality of the products processed by the 
group. The company did possess large research quarters where 
university graduates worked on the products and on the design 
and innovation of computer systems, instrumentation and 
control panels. The manager in charge of the apparatus 
section said: "Research in plastics is only a part of what 
we do here at 'P'. A lot of our resources go in electronic 
designs. Some companies buy in process computer controls, 
they don't have anybody in the plant who knows anything about 
it. At 'P' we tend to do rather differently, building the 
expertise inside the company. We make a lot of instruments, 
controls, panels and computer software. The reason we do this 
is because we are in a highly competitive market and if we do 
something new we don't want somebody else to know about that. 
We actually put the computer systems together. We buy small 
computers from digital equipment manufacturers and develop 
from there. We have twenty computer systems for use in re- 
search and the semitechnical plants. All the systems do a 
different job". 
The effects of such innovations in electronic technology 
were highlighted by the manager in charge of Computer 
Techniques: "I joined 'P' 20 years ago and the biggest single 
change in technology has been computer control. There have 
been. other changes but they tend to be evolutionary, not 
revolutionary like computers. They have contributed 
significantly to improvements in productivity. Each_man 
produces far more tons than he used to. We have got fewer 
people now-in fact a lot fewer-than we had say seven years 
ago producing much more volume. All plants are computer 
controlled and we are getting better consistency, much 
better than we could achieve only now and then without remote 
controls. We are able to test products more quickly so that 
we know if specifications are right. " 
The development of labour-saving techniques was one of the 
main concerns of scientists and engineers at 'P'. The manager 
in charge of the apparatus section said: "Chemical plants 
now employ very few people so the possibilities of cutting 
labour have been small but technology is going to change all 
that. So many forms of ^utomation are being developed that 
it will be possible to control the process from research 
departments. Technology has advanced so fast that once we 
put all our knowledge in data banks there is nothing to 
prevent you-in theory-working from computer terminals at 
home. The tendency is to invest in modern equipment in order 
to save employing people and improve the product. Investment 
switches with the state of the competition; if a competitor 
is gaining on us, the emphasis is on money going into research 
and development. If, on the contrary, we are ahead, that 
particular field is in for savings in manpower; this is 
particularly true of the processes where we still use batch 
production techniques". 
These quotations show that definitions of technology at 
'P' followed the pattern uncovered in the rest of the firms 
investigated. They lend support to the thesis proposed here 
of managerial bias in technological categories based on 
'output'. 
Workers defined the Company's technology as 'highly 
automated', also as 'high technology computer control'. 
Both concepts reflected a concern with the labour requirements 
of the production system and the knowledge involved in the 
process. The men felt that the progressive introduction of 
automated techniques in the site had displaced many workers 
and praised managers for their ability to organize test runs, 
and for their successes in product development. The jobs 
themselves were not perceived to be skilled but simple and, 
in long run production, routine. 
APPENDIX B. HISTORICAL NOTES ON THE CEMENT INDUSTRY 
(Source: Francis, A. J. 'The Cement Industry 1796-1914: 
A History'. David and Charles, Vancouver, 1977. ) 
a. The Site and its environment. 
A report on the incidence at Messrs. J. B. White and 
Brothers appeared in the Building News on the 28th of August, 
18%4 and read: 
"The complainant is Mr. S. C. Umfreville of Ingress Abbey, 
situated about half a mile or more from Messrs. White at 
Galley Hill, and the complaint is that the smoke emitted 
from the cement shafts is very disagreeable and injurious 
to health... Messrs. White's men, numbering about 800, 
thus finding their means of livelihood at stake, resolved 
on holding a demonstration in which the men of other 
cement works readily joined. The cement workers and their, 
wives, numbering between 4000 and 5000 persons, marched 
in procession to the ground with bands playing and flags 
flying. A foreman named Walkland said that the object 
of this movement was to shut up all the cement works in 
the country. He had been engaged in the works for 16 
years and his father. befor. e him had enjoyed good health 
for forty years and weighed 24 stone... Other speakers 
addressed the meeting and resolutions declaring the 
proceedings unjustified were adopted" (FRANCIS, page 252). 
Following upon this demonstration, several meetings of 
tradesmen were held at Dartford and Gravesend to express 
support for the workers at Swanscombe. One such iieeting was 
reported in the Dartford Express for 19 September at which a 
workman produced some specimens of apples and potatoes grown 
a short distance from the works to prove that "the remarks of 
the plantiff's gardener, that he could not grow anything in 
his grounds because of the nuisance ejected from the factory, 
were incorrect". (FRANCIS, Page 252). 
Instances such as these were common during the nineteenth 
century. Francis records a case in which a General Gordon 
wrote. to one of Francis and Co's associates complaining that 
the kiln fumes from the works were found to be injurious to 
the health of the soldiers stationed at Cliffe Fort. The 
company had to build an iron chimney, section by section, into 
which the smoke channelled and which was of sufficient bei ; ht 
to carry it well above the fort. A complaint was formulated 
also against the firm I. C. Johnson whilst its new works were 
in the course of erection. Mr. Johnson, a pioneer of the cement 
industry and previously works manager at J. B. White and Sons 
wrote: "Greenhithe suburbs being a residential locality, a 
lawyer in the neighbourhood for notoriety and personal gain, 
stirred up the residents to try to stop our works, leading 
the people to believe that our works would be chemical works 
and would poison the whole neighbourhood. The squire and the 
parson were enlisted in the crusade and many of the residents 
filed affidavits, many of them very false ones. Under the 
leadership of this attorney, they were as good as three 
chancery suits and one indictment going on at one time a 
beautiful triumvirate-Parson, Squire and lawyer-all engaged 
with their battalions to drive us away". The decision of 
the courts went against I. C. Johnson and Co. in every case and 
as one judge put it, he preferred to be guided by those who 
had smelt the evil smells than by the chemists who persisted 
that there ought not to be any. Two injunctions were granted 
and the works ordered to close down, till later a new form of 
condensing tower to be fixed to each kiln allowed the company 
to resume production (FRANCIS page 250-251). 
b. Working Conditions and Social Integration 
In his study about the history of cement manufacturing 
companies, A. J. Francis informs us that not much is known 
about the material and social conditions of the workers in 
the industry during the nineteenth century. A portrayal of 
what the experience of working in these sites was like can be 
appreciated, however, in an account by a Mr. A. H. McDine, 
who joined a cement works in the south of England in 1880 as 
an apprentice fitter and remained there for the next 52 years: 
"The men loading the kilns worked stripped to the waist, 
placing the lumps of dried slurry in barrows, and the atmosphere 
was always hot and sulphurous. The men used to drink 'Burgoo' 
which was oatmeal flour mixed with water in a bucket... 
After burning, drawing the clinker was a back-breaking job with 
the material often at a dull red heat. I well remember taking 
a friend round the works one evening, and coming to the men 
loading the clinker into jubilee wagons. He remarked that 
it must have been a similar scene which gave Dante his idea 
of Hell. There was no electric light in those days and the 
double wick paraffin lamps smoking away made the scene more 
lurid. " (FRANCIS, page 177) 
The preceding account gives an idea of the material 
conditions associated with the manufacturing of cement in the 
latter part of the nineteenth century. Technological advance 
had not reached the point where improvements to the kiln- 
making cement manufacture truly continuous - allowed manual 
operators to become relatively isolated from the process. 
Despite this, workers showed a considerable degree of 
attachment to the cement companies in the area for the same 
period. Forty five years service was common place and at 
least 50% of those staying that long went on to stay fifty 
years or more. In the face of these figures, Francis tells 
us, instances of grandfather, father and son working in the 
industry at the same time, often at the same works, are not 
surprising. The companies organized trips to the country side 
which the men at the works and their families were eager to 
join. Employers were also eager to provide for the housing 
needs of employees and educational needs of their dependants. 
(FRANCIS, page 13) 
c. Size and Ownership 
Francis tells us that by 1860 the works employed 750 manual 
workers and covered an area of 50 acres. By 1874 the works 
had grown to 800 men, becoming the largest cement firm in 
Britain during the nineteenth century. Of the 200,000 tons 
of Portland cement produced in the country that same year, 
30,000 tons were being turned out at this site in Swanscombe. 
As to the changes in ownership, the first take-over took place 
in 1833 when the partnership of Francis and White purchased 
from a James Frost his manufactory of artificial cement 
established originally in 1825. Then, only four years later, 
the association was dissolved and a new partnership between 
J. B. White senior and J. B. White junior as J. B. White & Sons 
officially began in 1837. The works have remained in the 
hands of the Whites ever since, but further changes followed. 
In 1883 the firm became a limited company and by 1893 it had 
absorbed five cement companies in the Thames area. Toward 
the end of the century, faced with strong competition from 
abroad, the firm sought an amalgamation on a larger scale, 
the idea being to bring together all the cement firms in the 
country. Finally, in 1900,27 cement firms, together with 
a number of subsidiaries, joined the proposed combine (the 
Associated Portland Cement Manufacturers under the chairmanship 
of F. A. White which became BC's parent company) representing 
89% of the total productive capacity of cement on the Thames 
and Medway rivers. 
  
APPENDTX C 
Questionnaire I (Managers) 
Following are some questions designed to collect opinions 
about some aspects of management and industrial life. I 
appreciate your help in making this survey possible. 
1. Can you tell me what your position is within this company? 
2. Can you tell me what types of activities this position entails? 
3. How would you describe this company? 
4. How do you manufacture your products? 
5. Would you describe the machinery and equipment used in 
production. 
6. How would you describe the technology of this company? 
7. Do you think it makes a difference whether the technology 
used by a company is produced by one of its own departments? 
B. What difference would you say it makes? 
9. Has there been a significant change of equipment/methods 
in this company since you arrived here? 
1O. If yes, what has it been? 
11. What do you think has been the most important consequence 
stemming from this change? 
12. What would you say has been the effect, if any, of the use 
of computers in this industry? (ask for different functions 
carried out by computers) 
a) On Administration? 
b) On production? 
13. Do you think that technology has any effect on the following 
administrative dimensions (show card No. 1)? 
a) Payment systems 
b. Degree of specialisation of activities. 
c. Centralisation of authority 
d. Standarisation of activities 
e. Formalisation of rules 
f. percentage of supervisors to operatives 
g. Management-worker relations 
14. Would you explain to me how technology affects these 
administrative dimensions? 
15. Which of the following factors would you say affects 
most the life of this organisation (show card No. 2)? 
a) Size of the organisation 
b) Machinery and equipment used by the organisation 
c) Managerial strategies 
d) Trade union activity 
e) Nature of the product 
f) External and environmental factors 
Other 
16. Is this company planning to implement significant 
changes in technology? 
17. How do you visualise the effect of technological progress 
in this industry? 
18. Can you tell me what qualifications you have obtained 
since you left school? 
19. Can you tell me in what other industries you have worked, 
in what posts, and for how long? 
Thank you very much for your co-operation. 
APPENDIX D 
Questionnaire II (Operatives) 
Following are some questions designed to collect opinions 
about some aspects of industrial life. I appreciate your help 
in making this survey possible. 
1. Have you worked anywhere else besides ? 
2. What job were you doing before coming here? 
a. Industrial occupation 
b. Non-Industrial occupation 
3. For how long? 
4. Can you tell me what other jobs have you done, say, for one 
year or more? 
5. Did you serve an apprenticeship? 
a. No 
b. Still serving one 
c. Started but gave up 
d. Complete here 
e. Completed elsewhere 
6. If so, in what Trade? 
7. Do you think there is an advantage in having served an 
apprenticeship/or a disadvantage in not having served one? 
8. Have you obtained any other qualifications since you left 
school? 
a) Yes 
b) No 
9. If yes, what were they? 
10. How long have you been here at 
a) 0 11 months 
b) 1 4 years 
c. 59 years 
d. 10 14 years 
e. 15 19 years 
f. 20 24 years 
. 25 OVER 
11. Why did you decide to come here? 
12. What is your present job in this factory? 
13. Can you describe what you do in your job? 
14. Can you tell me what equipment you use in your job? 
15. Have you done any other jobs for this same company? 
16. If yes, what were they? 
17. Do you prefer the job you are doing now to others you 
have done for the same company? 
18. Why do you prefer them? 
19. Are there any other jobs in this company you would prefer 
doing to your own? 
20. If yes, what are they? 
21. Why would you prefer them or why would you not change yours? 
22. How does your present job differ from the last job you had 
before joining this company? Was it better or worse? 
23. Why was it? 
24. Could you tell me what type of factory this is; how would 
you describe it? 
25. Did you have any ideas of what it would be like to work in 
thisfactory before you actually arrived here? 
26. If yes , what ideas did you have? 
27. Can you tell me what you like best about working for this 
company? 
28. Can you tell me what you like least about working for 
this company? 
2`3. Is there anything about your job that gives you a feeling 
of achievement? 
a) Yes 
b) No 
30. If so, what is it? 
31. Do you think your job is essential to the success of this 
firm? 
a) Essential 
b) Not essential 
32. Why do you think this is? 
33. Does your job give you a chance to try out ideas of your 
own? 
a) Often 
b) Sometimes 
c) Rarely 
d) Never 
Probing areas. 
- What do you think of the quality of technical drawings in 
this company? 
- What do you think of the methods of work used in this company? 
- Do you use any short cuts in your job? Do they involve 
ignoring safety and other company regulations? 
-What do you think of the technical training of managers? 
34. Do you prefer working more with: 
a. Hands/Small tools 
b. Heavy machine-tools 
c. Automatic equipment 
d. Other 
c. Don't mind 
35. Why is that? 
36. Do you think the safety arrangements in this factory are: 
a. Very good 
b. Good 
c. Fair 
d. Not good 
37. Why is that? 
38. How do you see your chances for job promotion in this 
company? Would you say they were: 
a. Very good 
b. Good 
c. Fair 
d. Not good 
39. Judging from your own impressions, which of the factors 
in this card gives a person the best chances to advance in 
this company: 
a. How long he has been with the company 
b. The quality of his job 
c. How well he gets on with the bosses 
d. other 
e. Don't know 
40. How do you rate Management-Worker relations in this company? 
Would you say they were: 
a. Very good 
b. Good 
c. Fair 
d. Not good 
41. Why do you think this is? 
42. Now secure do you think your job is? Would you say it was: 
a. Very secure 
b. Fairly secure 
c. Rather insecure 
d. Very insecure 
43. Why do you think this is? 
44. What do you think are the three most important factors in 
making a job a good one? Could you place them in order of 
priority and rate them in this factory. 
Factor Very Food Good Fair Not good 
45. Which of the factors outlined. in this card do you think 
affect the most, the life of this company? 
a. Size of the factory 
b. Machinery employed by the factory 
c. Trade union activity 
d. Managerial strategies 
e. The nature of the product 
f. External and environmental factors 
other 
h. Don't know 
46. How do you think this factor affects the life of this 
company? 
47. How would you describe the technology of this company? 
48. Has there been a significant change of equipment since 
you joined this company? 
a. Yes 
b. No 
49. If yes, what has it been? 
50. What do you think has been the most importance consequence 
stemming from this change? 
51. Is there any plant and equipment you think should be 
brought into the company that would make your job easier? 
a. Yes 
b. No 
52. If yes, what is it? 
53. Are you a member of a trade union? 
a. Yes 
b. No. 
54. If yes, what union? 
55. Do you hold a post in that union? 
a. Yes 
b. No 
56. If yes, what post do you hold? 
57. Is there any particular reason for having joined/not 
joined a union? 
What is it? 
58. Do you usually go to union meetings? 
59. Do you think the men in this company are kept well informed 
by management about technological issues, such as operation of 
equipment, safety, future changes of equipment etc. 
a. Well informed 
b. Not well informed 
c. Not informed at all 
60. Do you think that unions should decide with management the 
technologies to be implemented in this factory? 
a. Unions should decide with management 
b. Unions should be consulted only 
c. Unions should not get involved 
61. How do you think technological progress could affect your 
job situation? 
62. How do you think technological. progress could affect the 
job situation of workers employed in other industries? 
63. What do you think is the most important change that could 
be carried out to improve this factory? 
64. Can you tell me your age? 
65. Can you tell me what your father's occupation is, or was? 
a. Industrial occupation 
b. Non-industrial occupation 
66. Can you tell me your place of birth? 
67. Can you tell me in what region of Britain you have worked 
the longest? 
Thank you very much for your co-operation. 
UNIVFP 
_ 
STTY 
Guildford Surrey GU2 5XH 
Department of Sociology 
OF SURREY 
T 0483 71281 Telex 859331 
Guildford, 22 November 1977 
Dear Sir: 
I am a Venezuelan lecturer at Central University of Caracas, 
presently undertalcinE a research project in social aspects of 
industrial administration. 
A survey has been prepared by me in order to collect 
opinions held by people in industry, about the production 
technologies they deal with, and I would be very grateful if 
you could help me to gain access to some of the personnel of 
your company so that interviews could be arranged with them. 
Co-operation to carry out this survey is hei_nC asked from 
other companies working with different production technologies 
their identities and those of the individuals interviewed will 
remain confidential and the information collected summarized 
in a thesis which aims at comparing opinions about technolor 
in different types of firms. 
The survey questions will focus upon gcnerel issues of 
industrial practise and will ask from managers their concep- 
tion of the firm in technological terms, their previous exp- 
erience in industry and type of training received, coneeption 
of the product and particularly the effect that technology 
is perceived to have over various administrative practises 
such as structure of personnel, specialization and 
centralization of activities, human relations and finally 
opinions about technological progress. 
From manual operatives the survey will seek to know their 
previous experience in industry, type of training received, 
their opinions about industrial machinery and how they think 
it affects their job situations and finally opinions about 
technological progress. 
This project is being; supported by the National Council 
for. Scientific and Technological Research (CONICIT), a Venezuelan institution which has established. contacts with 
British firms through its commercial office in London. 
I am aware that this co-operation may cause some inconven- 
ience to you but I would really appreciate this help which 
will make it possible to contribute towards the better 
understanding of some aspects of industrial life. 
Hoping to receive a positive answer from you. 
Yours faithfully, 
Mr. Augusto Do Vonanzi. 
UNIVERSITY OF SURREY ttt 
Guildford Surrey GU2 5XH T 0483 71281 Telex 859331 
Department of Sociology 
Dear Sir, 
I am a Venezuelan lecturer at Central University of 
Venezuela, presently undertaking a research project in the 
field of Industrial Sociology (University of Surrey). 
A survey has been prepared by me, in order to collect 
opinions held by workers, about the production technologies 
they deal with, and I would be very grateful if you could 
help me to gain access to some of your worker members so 
that interviews could be arranged with them. 
The survey questions will focus upon general aspects 
of industrial activities and will ask from workers: their 
previous experience in industry, type of trainniing received, 
aspects thought to be important in making a job a good one 
and particularly how they think that industrial machinery 
affects their job situation. 
Co-operation to carry out this survey is being asked from 
other Unions representing workers employed in different types 
of industries; the identities of those individuals interviewed 
will remain confidential and the information collected 
summarized in a thesis which aims at comparing opinions about 
technology in different types of industries. 
I am aware that this co-operation may cause some 
inconvenience to you but I would really appreciate this help 
which will make it possible to contribute towards the underst- 
anding of some aspects of industrial life. 
Below you will find a slip to be returned to my address in 
case you feel you can help with this research, I will contact you 
on receiving it. 
Sincerely yours, 
Mr.. A. DE VENANZI 
Dept, of Sociology 
University of Surrey 
Guildford, Surrey. GU2 5XH 
NAME: 
ADDRESS: 
INDUSTRY: 
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